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1 Recommendations/Risk Benefit Assessment 
 

1.1 Recommendation on Regulatory Action 

This reviewer recommends approval of Diclegis® (10 mg doxylamine succinate and 10 
mg pyridoxine hydrochloride) delayed release Tablets, for oral use, in the treatment of 
nausea and vomiting of pregnancy in patients who do not respond to conservative 
management.  Recommendation for approval is based on: 
 
1.  The safety and efficacy data presented in the Clinical Study Report for the single 15-

day Phase 3 Study DIC-301 included in the application received on June 8, 2012.   
  

The safety of the Diclegis® delayed release Tablets is not a concern taken as 
follows: 2 tablets taken orally at bedtime to control nausea and vomiting of 
pregnancy occurring in the morning, additionally 1 tablet in the morning and 1 tablet 
in the mid-afternoon to control nausea and vomiting of pregnancy throughout the day 
(total of 4 delayed release tablets). 

2. The safety and efficacy data for the reformulated Bendectin® (10 mg doxylamine 
succinate and 10 mg pyridoxine hydrochloride) approved in 1976, as provided in this 
505(b)(2) application.  The original Bendectin® formulation was approved in 1956.  

  
3. The Agency’s reaffirmation of the safety of Bendectin.  Bendectin® was voluntarily 

removed from the market by the manufacture Merrell Dow in 1983 because of 
financial considerations related to litigation and adverse publicity regarding an 
alleged linkage of the product to teratogenicity.  The Agency determined on August 
9, 1999, that the withdrawal of Bendectin® from sale was not for “reasons of safety 
or effectiveness”.  Even though Bendectin® was voluntarily removed from the market 
in 1983, the components of Bendectin®, doxylamine and vitamin B6, have continued 
to be consistently used off label in the practice of obstetrics for the treatment of 
nausea and vomiting of pregnancy not responsive to non-pharmacologic 
intervention. 
Additional data supporting the safety of the 505(b)(2) application for Diclegis® is 
provided in the Agency’s August 9, 1999 determination that the Reference Listed 
Drug (RLD) Bendectin® was not removed from the market for “reasons of safety or 
effectiveness”. 

4. The safety data presented in the application for Diclectin® (10 mg doxylamine 
succinate and 10 mg pyridoxine hydrochloride) manufactured by the Applicant 
Duchesnay Inc. in Canada since 1983. 

Reference ID: 3275719
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Diclegis is a delayed release tablet containing 10 mg of doxylamine succinate (an 
antihistamine) and 10 mg of pyridoxine hydrochloride (vitamin B6).   
 
The proposed indication for Diclegis is for the treatment of nausea and vomiting of 
pregnancy in patients who do not respond to conservative management. 
 
Duchesnay Inc. (hereafter referred to as Duchesnay) submitted NDA 21876 pursuant to 
Section 505(b)(2) of the Federal Food, Drug and Cosmetic Act.  The Reference Listed 
Drug (RLD) is Bendectin® (NDA 10598).  Bendectin® was withdrawn from the market in 
1983 by the manufacturer for non-medical reasons.  NDA 10598 was withdrawn by the 
manufacturer in February 2009.  
 
No samples of the RLD were available for the purpose of conducting bioequivalence 
studies.  Therefore, the Applicant conducted a single efficacy study (Phase 3 Study 
DIC-301). 
 

2.2 Tables of Currently Available Treatments for Proposed Indications 

There is no NDA approved and specifically labeled product available in the United 
States for the treatment of nausea and vomiting of pregnancy (NVP).  Many treatment 
options for NVP have been described in the literature, however.  Pyridoxine 
hydrochloride (vitamin B6) or vitamin B6 and doxylamine succinate is recognized as 
being “safe and effective” by the American College of Obstetricians and 
Gynecologists (ACOG) and is recommended as first-line pharmacotherapy.1 
 

2.3 Availability of Proposed Active Ingredient in the United States 

Doxylamine is primarily and widely used as the succinic acid salt, doxylamine succinate 
(hereafter referred to as doxylamine).  Doxylamine is the sedating ingredient of NyQuil® 
(contains 6.25 mg doxylamine/15 mL), a common over the counter cold medication 
purchased in the United States.  Doxylamine is also the active ingredient in the over-
the-counter sleep-aid tablets branded as Unisom® (25 mg doxylamine).  Antihistamines 
with sedating characteristics, such as doxylamine, are commonly used to treat nausea 
and vomiting of different causes. 
 
Pyridoxine hydrochloride (hereafter referred to a pyridoxine) is a vitamin B6 analog 
reported to have anti-nauseant activity.  Pyridoxine is a prodrug that is metabolized to 
the biologically active metabolites: pyridoxal, pyridoxal 5’-phosphate, pyridoxamine and 
pyridoxamine 5’-phosphate.  It is often used as the hydrochloride salt.  Pyridoxine is 

                                            
1 The American College of Obstetricians and Gynecologist. Nausea and Vomiting of Pregnancy. ACOG 
Practice Bulletin No.52. 2004;103(4):803-814. 
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available in oral supplements and injectable vitamins, and is used to correct vitamin B6 
deficiency.  Pyridoxine is commonly available over the counter (preparations containing 
25, 50, 100, 125, and 500 mg tablets and capsules), but is also found in prescription 
form (100 mg/mL injection).  
 
Nausea and vomiting of pregnancy is a common condition that affects 70% to 85% of 
pregnant women.2  About 50% of women have nausea and vomiting in early pregnancy, 
and an additional 25% have nausea alone.  In about 35% of pregnant women who have 
this condition, nausea and vomiting are clinically significant, resulting in lost work time 
and negatively affecting family relationships.3  According to Niebyl (2010), antiemetic 
agents should be prescribed in these patients when conservative measures, such as 
dietary and lifestyle modifications, have failed.   
 
The etiology of NVP is unknown.  Various theories have been proposed, however, 
including evolutionary adaptation4 and hormonal stimulus5.  
 
In Canada, 10 mg doxylamine and 10 mg pyridoxine are the ingredients in Diclectin® 
which is indicated for the management of nausea and vomiting of pregnancy.  In 
Europe, doxylamine is the active ingredient in the over-the-counter sleep-aid tablets 
branded as Sominex.  A product named Cariban containing 10 mg doxylamine and 10 
mg pyridoxine for nausea and vomiting of pregnancy has been on the market in Spain 
since 1983.  A three component formulation containing 10 mg doxylamine succinate, 10 
mg pyridoxine, and 10 mg dicyclomine for nausea and vomiting of pregnancy has been 
on the market in Portugal under the brand name Nausefe since 1976.  In 
Commonwealth countries, such as Australia, South Africa and the United Kingdom, 
doxylamine is available in combination with acetaminophen and codeine as a treatment 
for tension headache and other types of pain, and is also used in over-the-counter 
sleep-aids. 
 

2.4 Important Safety Issues With Consideration to Related Drugs 

The use of doxylamine plus pyridoxine in combination as a treatment for nausea and 
vomiting of pregnancy has a long history.  In 1956, the Food and Drug Administration 
(FDA) approved Bendectin® Delayed Release Tablets (doxylamine succinate, 
pyridoxine hydrochloride, and dicyclomine hydrochloride) manufactured by Hoechst 
Marion Roussel, Inc. (HMR) under NDA 10598 “only for nausea and vomiting of 

                                            
2 Jewell D, Young G. Interventions for nausea and vomiting in early pregnancy (Cochrane Review). In: 
The Cochrane Library, Issue 4, 2003. Chichester, UK: John Wiley & Sons, Ltd. 
3 Neibyl JR. Nausea and Vomiting in Pregnancy. N Engl J Med 2010;363:1544-50. 
4 Flaxman SM, Sherman PW. Morning sickness: a mechanism for protecting mother and embryo. Q Rev 
Biol. 2000;75:113-148. 
5 Yosimura M, Hershman JM. Thyrotropic action of human Chorionic gonadotropin. Thyroid. 1995;5:425-
434. 
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(Subject 20-052), Day 15 final study completion visit outside the established window 
(Subject 20-052), no documentation of the informed consent process (Subject 20-
004), and physical exams not completed by the authorized study personnel 
(Subjects 20-037 and 20-032).  Dr. Caritis agreed with these findings. 

2. Failure to prepare or maintain adequate and accurate case histories with respect to 
observations and data pertinent to the investigation.   

 - Twenty-nine (29) of the 31 study records reviewed did not document if the 
 subjects tried conservative therapies prior to enrollment.  Dr. Caritis agreed that 
 there was no documentation that subjects tried conservative therapies prior to 
 enrollment. 

 - Four (4) subjects reported active history of migraines (Subjects 20-009, 20-023, 
 20-025, and 20-032).  Study records did not rule-out migraines as cause of NVP.  
 Dr. Caritis disagreed, stating that women with nausea and vomiting associated 
 with migraines present clinically different symptoms that NVP. 

 - Absence of recorded concomitant medication use within 30 days prior to 
 baseline, for example, B6/Unisom use prescribed by private MD prior to study 
 enrollment (Subjects 20-006, 20-007, and 20-032 with no documentation to 
 confirm that the subject did or did not take medication), Compazine prescribed 
 prior to study (Subject 20-036 without documentation of use), and Reglan anti-
 emetic use (Subject 20-071).  Dr. Caritis agreed with these findings. 

 
Per the CIS, the audit of Site # 20 “did not indicate serious deviations/findings that 
would impact the validity or reliability of the submitted data.  However, the review 
division may wish to consider the impact, if any, regarding the fact that 29 of 31 study 
records reviewed do not document if the subjects tried conservative therapies prior to 
enrollment and the impact of the potential use of B6/Unisom, Compazine, and Reglan in 
the subjects listed above.  The other deviations noted appear to be isolated in nature 
and are unlikely to significantly impact safety of efficacy analyses.”  “With the exception 
of issues noted above, the study appears to have been conducted adequately, and the 
data generated by this site appear acceptable in support of the respective indication.”  
“An inspection summary addendum will be generated if conclusions change upon 
receipt and review of the gathered evidence package.” 
 
Medical Officer’s Comments: 
 
Ideally, the information regarding conservative therapies for NVP prior to enrollment 
should have been collected in order to provide additional information on the success or 
failure of conservative therapies.  Nonetheless, this reviewer believes that the absence 
of this information does not adversely impact the primary study endpoint of the mean 
change in the PUQE score between Baseline and Day 15.  Each subject had to have a 
PUQE score ≥ 6 prior to enrollment confirming her degree of severity of NVP in spite of 
any conservative therapies she may have undertaken prior to study enrollment. 
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The 3 subjects who may or may not have used Unisom and the single subject each who 
may or may not have used Compazine or Reglan within 30 days prior to enrollment do 
not raise concerns for this reviewer.  Two of these 5 subjects were not enrolled into 
Study DIC-301 (Subjects 20-007 and 20-032).  The remaining 3 subjects completed 
Study DIC-301. 
 
No addendum to the Establishment Inspection Report (EIR) was received as of the date 
of this review for Site # 20. 
 
At the conclusion of the inspection of Dr. Gary Hankins at Site # 10 (Galveston, TX) and 
Site # 11 (Pasadena, TX), a Form FDA 483, Inspectional Observations, was issued.  
The observations noted were: 
 
1. There was no documentation that the informed consent was signed prior to study 

procedures for Subjects 11-001, 11-017, 10-001, and 10-029. 
2. The following subjects met the exclusion criteria and completed the study: 
 - Subject 10-010 = ultrasound was 2 weeks outside the inclusion criteria of 7 -14 

 weeks gestation. 
 - Subject 10-023 was taking Celexa (citalapram), and SSRI, for a history of 

 depression. 
 - Subject 10-029 was taking OTC Allegra-D, an antihistamine, at enrollment. 
 
Per the CIS, “Data from these two sites are acceptable.  The audit did not indicate 
serious deviations/findings that would impact the validity or reliability of the submitted 
data.  An inspection summary addendum will be generated if conclusions change upon 
receipt and review of the final EIR and the gathered evidence package.” 
 
Medical Officer’s Comments: 
 
The above noted observations for the two Texas sites do not raise safety or efficacy 
concerns for this reviewer.  These three subjects completed the study without the 
occurrence of a serious adverse event. 
 
No addendum to the Establishment Inspection Report (EIR) was received as of the date 
of this review for Sites # 10 and # 11. 
 
As noted previously, only a limited number of records were available for review at Site # 
30 and Site # 31 (Dr. Menachem Miodovnik) due to destroyed records following a roof 
collapse at the building were the records were being stored.  Therefore, a review of the 
informed consent and verification of source documents for screening and visit data were 
only done for the following subjects at Site # 30: Subjects 30-001 through 30-007, 
Subjects 30-021 through 30-026, Subject 30-034 and Subject 30-035.  All case report 
forms, informed consent documents and regulatory binders for Site # 31 (Georgetown 
Medical University) were destroyed in the roof collapse. 
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Per the CIS, at the conclusion of the inspection of Site # 30, a Form FDA 483, 
Inspectional Observations, was issued.  The observations noted were: 
 
1. Failure to prepare or maintain adequate case histories with respect to observations 

and data pertinent to the investigation, including: 
 - No source documentation by the physician or a designee for the physical 

 examination and vital signs for Subjects 30-021 and 30-025.   
 - No source documentation of the physician or designee reviewing procedures, 

 completing drug accountability, or diary review on Days 4, 8, and 15 for all 
 subject files reviewed. 

 - No source documentation of the study phone calls performed on Days 2, 6, 12, 
 and 14 for all subject files reviewed. 

2. An investigation was not conducted in accordance with the investigational plan 
including: 

 - An SAE was not reported to the IRB within the protocol specified time for Subject 
 30-005. 

 - There was no documentation in the source records reviewed of conservative 
 therapies tried prior to enrollment.   

 - Study visits required for compassionate use (every 4 weeks until the drug had 
 been discontinued for 30 days) were not performed according to the protocol. 

 
Per the CIS, a confirmed natural disaster made the inspection extremely difficult.  
However, “The Audit did not indicate serious deviations/findings that would impact the 
validity or reliability of the submitted data.”  With the exception of issues noted above, 
the study appears to have been conducted adequately, and the data generated by this 
site appear acceptable in support of the respective indication.” 
 
Medical Officer’s Comments: 
 
This reviewer appreciates the difficulty created by the natural disaster which destroyed 
records for Site # 30 (10 of 13 boxes) and Site # 31 (apparently all boxes were 
destroyed).  The above noted observations for Site # 30 do not raise safety or efficacy 
concerns for this reviewer, however. 
 
No addendum to the Establishment Inspection Report (EIR) was received as of the date 
of this review for Sites # 30 and # 31. 
 

3.2 Compliance with Good Clinical Practices 

The single 15-day Phase 3 study (Study Dic-301) appears to have been conducted in 
accordance the ethical principles originating from the Declaration of Helsinki and 
undertaken in accordance with the principles of Good Clinical Practice (GCP) as set 
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- “A revised drug product specification sheet reflecting addition of a second identity 
test, analytical method of identity with validation report, and a revised expiry date 
proposal (24 months).” 

- Based on the mean in vitro dissolution profiles from the clinical and primary 
stability batches at release and under long term stability, the following dissolution 
acceptance criterion for the buffer stage is recommended: Q =  at 15 
minutes.  We recommend that you revise the dissolution acceptance criterion 
accordingly and submit an updated sheet of specifications for the drug product.” 

  
 
Medical Officer’s Comments: 
 
See the CMC Review for a discussion of the information provided by the Applicant in 
response to the requested CMC information.  See also the CMC Review for the 
Agency’s response to the information provided, and for final CMC recommendations 
regarding NDA 21876.  
 

4.2 Clinical Microbiology 

The application provides the following information regarding the monitoring of Diclegis 
delayed release tablets for microbial tests during routine release testing and on an 
annual basis during stability testing: 
 
 ● Total plate count: ≤ 100 CFU/g 
 ● Yeasts and molds: ≤ 10 CFU/g 
 ● Escherichia coli: absence 
 ● Salmonella sp: absence 
 ● Staphylococcus aureus: absence 
 ● Pseudomonas aeruginosa: absence 
 
Medical Officer’s Comments: 
 
See the CMC Review for the final recommendations regarding Clinical Microbiology for 
NDA 21876. 
 

4.3 Preclinical Pharmacology/Toxicology 

Per the application, “The nonclinical evidence supporting the combination of doxylamine 
succinate and pyridoxine hydrochloride safety in Diclectin [sic] for this application, is 
based on the Agency’s determination of the safety of the Reference Listed Drug (RLD), 
Bendectin® (NDA 10-598) according to section 505(b)(2) of the Federal Food Drug and 
Cosmetic Act.”  To further support the application, the Applicant performed a search of 

Reference ID: 3275719

(b) (4)



Clinical Review 
Theresa H. van der Vlugt, M.D., M.P.H. 
NDA 21876 
Diclegis® (doxylamine succinate plus pyridoxine hydrochloride) 
 

25 

the literature for publications that relate to the safety of doxylamine and pyridoxine 
individually and in combination. Selected reports are summarized in the application.  
 
See the Pharmacology/Toxicology Review of NDA 21876 for a discussion of the 
published pharmacology/toxicology literature included in the application.  Based on the 
Pharmacology/Toxicology Review, the reviewer recommends that the following 
information appear in Diclegis labeling under Subsection 8.1 Pregnancy, Animal Data: 
 
“The effects of doxylamine succinate and pyridoxine hydrochloride in combination on 
embryofetal development have been studied in rats and monkeys.  Once daily treatment 
of pregnant rats with doxylamine succinate and pyridoxine hydrochloride during 
organogenesis resulted in reduced maternal body weight and food consumption, 
reduced fetal body weight, and reduced fetal ossification in anterior distal limbs at doses 
60 and 100 times the highest clinical dose (80 mg) based on body surface area.  
Increased fetal resorptions and skeletal variations (shortened 13th rib) were observed at 
a dose 100 times the highest clinical dose (80 mg) based on body surface area.  
 
Pregnant cynomolgus monkeys were treated once daily with doxylamine succinate and 
pyridoxine hydrochloride in combination during organogenesis (GD 22-50). At birth, 
there were no observed malformations, and no evidence of embryo, fetal or maternal 
toxicity at doses up to 3.2 times the highest proposed clinical dose (80 mg).  In a 
separate study, pregnant cynomolgus and rhesus monkeys, and baboons were treated 
once daily with doxylamine succinate and pyridoxine hydrochloride in combination 
during organogenesis (GD 22-50), and their neonates were delivered and examined at 
GD 100. Ventricular septal defects (VSD) were observed in 6 (40%) of the preterm 
cynomolgus monkeys, 2 (18%) of the preterm rhesus monkeys and 3 (23%) of the 
preterm baboons examined prenatally (GD100) at doses 5-20 times (cynomolgus and 
rhesus monkeys) the highest proposed clinical dose (80 mg), and at doses 0.5-5 times 
(baboons) the highest proposed clinical dose (80 mg). No dose response was evident 
and there were no other cardiac or extracardiac defects found. No defects were 
observed in cynomolgus monkeys administered the combination of doxylamine 
succinate and pyridoxine hydrochloride for 4-day periods between 22 and 41 days of 
gestation. There was no incidence of VSD in infant monkeys examined at term, though 
one cynomolgous monkey had a mitral valve defect”.  
 
 
Bendectin® (10 mg Doxylamine Succinate/10 mg Pyridoxine Hydrochloride) Delayed 
Release Tablets Labeling: 
 
The following preclinical information appears in the Bendectin® Labeling, provided in 
the application, obtained from the 1982 Physician’s Desk Reference: 
 
“Teratology studies with Bendectin or its two components (doxylamine succinate and 
pyridoxine hydrochloride) have been reported in various animal species, including: 
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Sprague-Dawley and Wister rats, New Zealand and Dutch-belted rabbits, NMRI mice, 
rhesus (M. mulatta) and cynomolgus (M. fascicularis) monkeys.  The majority of studies 
did not demonstrate a teratogenic effect on Bendectin or its components.  However, two 
of the most recent studies, although preliminary and unconfirmed, raise the possibility 
that Bendectin or doxylamine succinate may have a teratogenic potential in some 
species, as indicated below.  Studies of Bendectin in Sprague-Dawley rats and New 
Zealand rabbits at doses up to 90 times the maximum human dose (MHD) gave no 
indication of drug-induced fetal abnormalities.” 
 
“A small study in pregnant cynomolgus monkeys treated throughout organogenesis with 
Bendectin (10-20 times the MHD) indicated defects in the interventricular septum of the 
heart in 4 of 7 fetuses that were delivered on day 100 of gestation (total gestation time 
approximately 160 days).  Two fetuses from aborted pregnancies on day 46 and 56 
appeared to be developing normally.  Three additional fetuses allowed to go to term 
were normal.  In other experiments, pregnant rhesus and cynomolgus monkeys treated 
with Bendectin for shorter periods of time delivered normal fetuses.” 
 
“Studies of doxylamine succinate at doses up to 60 times the MHD in Wistar rats and 
NMRI mice, and up to 125 times the MHD in Sprague-Dawley rats and Dutch-belted 
rabbits gave no indication of observable congenital abnormalities.  At doses of 125 to 
375 times the MHD in Wistar rats, wavy-ribs (7-10%) and diaphragmatic hernias (2-6%) 
were noted.  An overall increase in fetal wastage which varied from zero to 30 fold was 
reported for a majority of rodent species given doses of 125 times the MHD or more.” 
 
Per additional literature information provided in the application, pregnant primates were 
given ten (10) times the maximum human daily dose of doxylamine/pyridoxine from day 
22 to 50 of pregnancy.  “The study results indicated that the pharmacokinetics of 
Doxylamine did not significantly differ throughout pregnancy despite the major changes 
in volume of distribution, protein binding and clearance rate seen in later pregnancy.  
These findings suggest that pharmacokinetic studies in nonpregnant women are likely 
to accurately reflect Doxylamine PK characteristics during the first trimester of 
pregnancy when NVP is most prominent.”7    
 
Medical Officer’s Comments: 
 
The Pharmacology/Toxicology reviewer recommends that the following information 
appear in Diclegis labeling under Subsection 13.1 Carcinogenesis, Mutagenesis and 
Impairment of Fertility, and a proposed Subsection 13.2 Animal Toxicology and/or 
Pharmacology, respectively: 
 
“13.1 Carcinogenesis, Mutagenesis and impairment of Fertility 

                                            
7 Rowland JM et al. Pharmacokinetics of doxylamine given as Bendectin in the pregnant monkey and 
baboon. Reprod Toxicology. 1989;3:197-202. 
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 Carcinogenicity 
 
 Two-year carcinogenicity studies in rats and mice have been conducted with 

doxylamine succinate.  The results were of questionable significance in humans, and 
doxylamine succinate is not likely to have human carcinogenic potential.”  

 
“13.2 Animal Toxicology and/or Pharmacology 
 
 The effects of doxylamine succinate and pyridoxine hydrochloride in combination on 

embryofetal development have been studied in rats and monkeys.  Once daily 
treatment of pregnant rats with doxylamine succinate and pyridoxine hydrochloride 
during organogenesis resulted in reduced maternal body weight and food 
consumption, reduced fetal body weight, and reduced fetal ossification in anterior 
distal limbs at doses 60 and 100 times the highest clinical dose (80 mg) based on 
body surface area.  Increased fetal resorptions and skeletal variations (shortened 
13th rib) were observed at a dose 100 times the highest clinical dose (80 mg) based 
on body surface area.  

 
 Pregnant cynomolgus monkeys were treated once daily with doxylamine succinate 

and pyridoxine hydrochloride in combination during organogenesis (GD 22-50). At 
birth, there were no observed malformations, and no evidence of embryo, fetal or 
maternal toxicity at doses up to 3.2 times the highest proposed clinical dose (80 mg).  
In a separate study, pregnant cynomolgus and rhesus monkeys, and baboons were 
treated once daily with doxylamine succinate and pyridoxine hydrochloride in 
combination during organogenesis (GD 22-50), and their neonates were delivered 
and examined at GD 100. Ventricular septal defects (VSD) were observed in 6 
(40%) of the preterm cynomolgus monkeys, 2 (18%) of the preterm rhesus monkeys 
and 3 (23%) of the preterm baboons examined prenatally (GD 100) at doses 5-20 
times (cynomolgus and rhesus monkeys) the highest proposed clinical dose (80 mg), 
and at doses 0.5-5 times (baboons) the highest proposed clinical dose (80 mg). No 
dose response was evident and there were no other cardiac or extracardiac defects 
found. No defects were observed in cynomolgus monkeys administered the 
combination of doxylamine succinate and pyridoxine hydrochloride for 4-day periods 
between 22 and 41 days of gestation. There was no incidence of VSD in infant 
monkeys examined at term, though one cynomolgous monkey had a mitral valve 
defect.  

 
See the Pharmacology/Toxicology Review for final recommendation regarding NDA 
21876. 
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Per the application, “Limited pharmacokinetic data are available for doxylamine and 
other older, first generation antihistamines. Because doxylamine is primarily 
metabolized by the liver, and both parent drug and metabolites are excreted in the 
urine, patients with renal and/or liver disease may be at greater risk for adverse effects 
due to drug and metabolite accumulation.  Therapy with doxylamine should be 
administered cautiously in such patients.” 
 
Per the application, “About half of the intake of vitamin B6 is excreted as the inactive 4-
pyridoxic acid in urine.  Vitamin B6 is also excreted in feces but to a limited extent.” 
 
Medical Officer’s Comments: 
 
See the Clinical Pharmacology Review of NDA 21876 for a full discussion of the 
submitted literature. 

4.4.3 Pharmacokinetics 

As previously noted in this review, two new Phase 1 bioavailability studies were 
completed (Study 70294 and Study 70381) to replace 2 previously completed Phase 1 
bioavailability studies (Study 02163 and Study 02191) when the data from the earlier 
studies were considered unreliable. 
 
Phase 1 Study 70294: 
 
Study 70294 entitled, “Randomized, Open-Label, 2-Way, Crossover, Relative 
Bioavailability Study of Doxylamine-Pyridoxine 10 mg-10 mg (Diclectin) Delayed-
Release Tablets Following a 2 x 10 mg-10 mg Dose in Healthy Adult Females under 
Fasting and Fed Conditions” was a single center, comparative bioavailability, open-
label, single-dose, randomized, 2-way crossover study in which 44 women were 
confined to the  at least 10 hours prior to 
drug administration and until after the 24 hour post dose blood draw in each period.  All 
subjects were fasted at least 10 hours prior to drug administration and those in the fed 
group received a standard high-fat, high-caloric meal 30 minutes before drug 
administration.  All subjects were subsequently fasted for a period of at least 4 hours.  
The treatment period (fed and fasted) were separated by a period of 27 days.  Of the 44 
women enrolled in Study 70294, 42 subjects completed the study. 
 
Per the application, the administration of Diclegis with a standard high-fat, high-caloric 
meal delayed the absorption of both doxylamine and pyridoxine by approximately 7 
hours when compared to administration under fasting conditions based on median tmax 
results.  The Tmax ± SD values under fasted/fed conditions were 5.13 ± 3.39/14.9 ± 7.4 
for doxylamine and 2.50 ± 0.94/9.25 ± 3.96 for pyridoxine.  “This delay in absorption 
under fed conditions was associated with a lower peak concentration of doxylamine, but 
the extent of absorption was not affected.”  “The rate and extent of absorption of 

Reference ID: 3275719

(b) (4)



Clinical Review 
Theresa H. van der Vlugt, M.D., M.P.H. 
NDA 21876 
Diclegis® (doxylamine succinate plus pyridoxine hydrochloride) 
 

30 

pyridoxine was significantly reduced when administered with food; however, the effect 
of food on the pyridoxine component is more complex because of the active 
metabolites.”  Based on the results in Study 70294, the Applicant concludes that food 
decreases the rate of absorption of Diclegis but does not affect the overall extent of 
absorption.  
 
Medical Officer’s Comments: 
 
In information provided by the Clinical Pharmacology reviewer for NDA 21876, the 
reviewer concurs with the Applicant that food delayed the Cmax of both doxylamine and 
pyridoxine by approximately 7 hours (based on median Tmax results).  The Cmax of 
doxylamine and pyridoxine and pyridoxine metabolites are also reduced with food.  The 
half-life of doxylamine is approximately 12 hours.  However, the half-life of pyridoxine is 
very short (< 30 minutes). 
 
Per the Clinical Pharmacology information provided, the following main conclusion can 
be made for Study 70294: 
 
● “When taken with food, a delay in Tmax was observed, as well as a reduction in both 

Cmax and AUC of the parent drugs and pyridoxine metabolites.” 
● “---, there was high variability in the data primarily associated with undetectable 

plasma levels in many subjects during the terminal elimination phase.  For example, 
%CV for one of the pyridoxine metabolites, pyridoxamine, was 337.16% (Table 
1.3.3).” 

 
See the Clinical Pharmacology Review to view Table 1.3.3, and for a full discussion of 
the reported findings in Study 70294. 
 
Phase 1 Study 70381: 
 
Study 70381 entitled “Single and Multiple Dose Safety and Pharmacokinetic Study of 
Diclectin® in Healthy Non-pregnant Female Subjects” is a single center, single and 
multiple dose, open-label study in which 18 women were confined to the  

 at least 28 hours prior to first drug administration and 
were discharged from the clinic on Day 20, after the 36 hour post-last dose blood draw.  
Subjects presented themselves for all subsequent blood draws on Days 21 and 23.  
Subjects were administered a single dose of Diclegis (2 delayed-release tablets) at 
22:00 hours on Days 1 and 2, and were administered multiple oral doses from Days 3 
through 18 as follows: 1 delayed-release tablet at 09:00 and 16:00 hours, and 2 
delayed-release tablets at 22:00 hours under empty-stomach conditions (defined as at 
least 2 hours after eating).  All 18 subjects completed Study 70381. 
 
Study 70381 assessed the following parameters: 
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 - Single dose pharmacokinetic (PK) parameters (Days 1 and 2): Auc0-last, Auc0-24, 
 AUC0-inf, Cmax, Tmax, Kel and T1/2el.  

 - Multiple dose PK parameters (Days 18-23): Auc0-last, Auc0-24,  AUC0-inf, Cmax,  
  Cmin0-24, Cave, Tmax, Kel and T1/2el, AI, CL and Vdss. 
  
 No value for Kel, AUC0-inf, or T1/2el was reported for cases that did not exhibit a 

terminal log-linear phase in the concentration-time profile. 
 
Per the application, the doxylamine results indicate the following: 
 
 - Multiple dose administrations of Diclegis (compared to single dose 

 administration) increased Cmax from 83.26 ± 20.62 ng/mL to 168.58 ± 38.49 
 ng/mL and extent of absorption (Auc0-24) from 911.40 ± 205.62 ng.h/mL to 

  2531.40 ± 719.47 ng.h/mL. 
 - Multiple doses did not affect the time to reach maximum concentration 
 - Steady state for doxylamine was attained after Day 9 based on pre-dose 

 concentration observed on Days 9 thru18 and Day 18. 
 
Human doxylamine plasma level concentration data (AUC), from combining literature 
results and Duchesnay’s relative bioavailability data for Study 70294 and Study 70381 
demonstrate “non-linear pharmacokinetics over the dose range of 10 to 40 mg”. 
 
Per the application, the pyridoxine and pyridoxine metabolites results “have to be 
interpreted with caution due to low concentrations detected and the high variability.”  
The pyridoxine and pyridoxine metabolites results indicate the following: 
 
 - Single or multiple dose administration did not significantly affect the 

 concentration of pyridoxine and the metabolite pyridoxamine. 
 - Multiple dose administration increased the concentrations of the metabolites 

 pyridoxal, pyridoxal 5’-phosphate, and pyridoxamine 5’-phosphate.  
 - Multiple dose administration increased the extent of absorption (Auc0-24) of 

 pyridoxine and pyridoxine metabolites pyridoxal, pyridoxamine, and  
  pyridoxamine 5’-phosphate. 
 - Multiple dose administration did not seem to affect the time to reach the 

 maximum concentration (Tmax). 
 - Steady state was reached within 9 to 11 days for pyridoxine and pyridoxine 

 metabolites pyridoxal, and pyridoxal 5’-phosphate. 
 - The accumulation index of pyridoxine suggests accumulation after multiple doses 

 (~1.5 fold).  Per the application, pre-dose concentrations on Days 9 to 17 and 
 Day 18 suggest that pyridoxine does not accumulate after multiple dose 
 administration. 
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conditions).  However, an independent audit of these studies cast doubt on the 
dependability of these studies (see Subsection 3.1 Submission Quality and Integrity of 
this review).  Studies 02163 and 02191 are considered supportive of Diclegis safety 
only. 
 
Table 2: Diclegis Clinical Studies and Relevant Formulations 
Clinical Study Study Type Drug Product Batch Notes: 
Study 70294 Food effect Lot No, 1120 Commercial formulation 
Study 70381 Pharmacokinetics Lot No. 1120 Commercial formulation 
Study DIC-301  Safety and efficacy Lot No. 1120 Commercial formulation 
Source: Adapted from NDA 21876, Clinical Overview, Table 2.5-3, page 14 of 61. 
 

5.2 Review Strategy 

The available clinical data for 15-day Phase 3 Study DIC-301 and the available clinical 
data in NDA 10598 for Bendectin provide the basis for consideration regarding the 
safety and efficacy of Diclegis for the treatment of nausea and vomiting of pregnancy in 
patients who do not respond to conservative management. 
 

5.3 Discussion of Individual Studies/Clinical Trials 

Study DIC-301 entitled, “A Double-Blind, Multicenter, Randomized, Placebo-Controlled 
Trial of the Efficacy of Diclectin® for Nausea and Vomiting of Pregnancy” was a double-
blind, randomized, multicenter (6 centers), placebo-controlled, parallel group study of 
Diclegis (10 mg doxylamine succinate plus 10 mg pyridoxine hydrochloride) for the 
treatment of pregnant women at least 18 years old with nausea and vomiting of 
pregnancy (NVP) and a Pregnancy Unique Quantification of Emesis (PUQE) score ≥ 6.  
The minimum assigned study medication was 2 tablets daily, at bedtime, increasing 
when indicated (PUQE score ≥ 3) to a maximum dosage of 4 tablets per day (refer to 
the following paragraph for dosage adjustment regimen).  The first subjects began 
Study DIC-301 on February 7, 2008.  The last subject completed Study DIC-301 on 
June 16, 2009. 
 
Two tablets of Diclegis were administered at bedtime on Day 1.  If symptoms of nausea 
and vomiting persisted into the afternoon hours of Day 2, the subject was directed to 
take her usual dose of 2 tablets at bedtime and an additional tablet the next morning on 
Day 3.  Based upon assessment in the clinic on Day 4 (± 1 day), the subject may have 
been directed to take an additional tablet mid-afternoon to control evening symptoms.   
 
As the primary objective of this protocol was to control symptoms of NVP, the number of 
tablets given to the subject depended on her PUQE score.  If two evening tablets did 
not eradicate her symptoms (i.e., PUQE score was still above 3), she received a third 
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tablet the next morning.  If with 3 tablets her PUQE score was still above 3, a 4th tablet 
was added in the mid-afternoon.  While all subjects received 2 tablets before sleep, the 
dosage schedule was individualized according to the timing, duration, severity, and 
frequency of the symptoms experienced by the subject.  The maximum number of 
tablets taken daily was 4, however. 
 
Medical Officer’s Comments: 
 
The dose titration scheme followed in Study DIC-301 is the same dosage regimen 
recommended in labeling approved for Bendectin®, “2 Bendectin tablets at bedtime.  In 
severe cases or when nausea occurs during the day: 1 additional Bendectin tablet in the 
morning and another in midafternoon.” 
 
The secondary efficacy endpoints included evaluation of the three individual 
components constituting the PUQE score (vomiting, nausea, and retching), the Global 
Assessment of Well Being, the number of tablets taken, the time loss from household 
tasks and/or employment, the total number of visits and phone calls to health care 
providers, the rates of hyperemesis gravidarum, and, finally, the compliance with study 
medication regimen.  
 
Each delayed release tablets contained 10 mg doxylamine/10 mg pyridoxine 
(manufacturer batch/lot number: #1120).  The placebo tablets were identical in size, 
shape, taste, and color (manufacturer batch/lot number: #1122). 
 
Study DIC-301 had a 15 day period consisting of 14 dosing days.  Subjects returned to 
the clinic prior to their morning dose on Day 4 (± 1 day), Day 8 (± 1 day), and on Day 15 
(± 1 day; end of study visit) in order to time the drawing of blood samples to correspond 
with steady state trough levels (12 mL sample was collected for PK measurements of 
pyridoxine, pyridoxal, pyridoxal 5-phosphate, and doxylamine concentrations).   
Additionally, telephone contact was made at Day 2, 6, 12, and 14 in order to assess 
subject diary information, adverse events (AEs), concomitant medication use, and 
compliance with the study medication.  Laboratory tests were conducted on Day 1 and 
Day 15.  
 
Subjects were instructed on how to use the PUQE tool and completed the PUQE score 
(once daily every morning prior to the administration of the study dose at approximately 
the same time each day) and the study diary.  The Day 15 PUQE score reflected the 
subject’s response to treatment on Day 14.  Subjects completed the Global Assessment 
of Well-Being on Days 1, 8, and 14 at the same time that the PUQE score was 
completed.  Subjects were instructed to indicate their general state of well-being over 
the last week compared to their pre-pregnancy state of health. 
 
A 12 mL blood sample was collected for pharmacokinetic measurements of pyridoxine, 
pyridoxal, pyridoxal 5’-phosphate and doxylamine concentrations on Day 1, Day 4 (± 1 
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day), Day 8 (± 1 day), and Day 15 (± 1 day) as recommended by DRUP.  
 
Adverse events (AEs) and use of concomitant medications were recorded at all visits 
and phone calls.  The frequency and severity of all AEs were collected from subject 
diaries and visit and phone call interviews and tabulated by treatment group, system 
organ class (SOC), preferred term, severity, and relationship to study medication.  The 
AE relationship to plasma/whole blood drug concentrations (collected on Days 1, 4, 8, 
and 15) was also evaluated.  In addition, laboratory tests were conducted on Day 1 and 
Day 15 (± 1 day).  An obstetric ultrasound and physical examination including vital signs 
were conducted on Day 1. 
 
If compassionate use of medication was warranted after Day 15, drug accountability 
and dispensing was conducted at clinic visits and AEs were reported during the Diclegis 
compassionate use period.  All adverse events that were reported during the first 30 
days of compassionate use treatment were recorded on the case report form (CRF).  
After the first 30 days of compassionate use treatment, only serious adverse events 
(SAE) were reported. 
 
Inclusion Criteria: 
 
Subjects were eligible for study inclusion if they met all of the following inclusion criteria:  
 
1.  Had signed a written informed consent to participate in the study and agreed to 

follow dosing instructions and complete all required study visits.  
2.  A pregnant female age equal to or greater than 18 years old.  
3.  Had an entry ultrasound indicated a viable pregnancy and the confirmed gestational 

age of the fetus was 7-14 weeks at the anticipated time of the first dose of study 
medication or placebo.  If an ultrasound was done within 4 weeks of the admission 
visit, and results could be obtained, an additional ultrasound was not necessary.  

4.  Was suffering from NVP and had a PUQE score ≥ 6.  
5.  Had not responded to conservative management consisting of dietary/lifestyle advice 

according to the 2004 ACOG Practice Bulletin.  
6.  Agreed, if on a multivitamin, to continue on their current dose of multivitamin for the 

duration of the trial.  
7.  Did not plan termination of the pregnancy. 
 
Exclusion Criteria: 
 
Subjects were excluded from study participation if they met any of the following 
exclusion criteria:  
 
1.  Investigator confirmed the subject’s nausea and vomiting was of etiology other than 

NVP.  
2.  Had gestational trophoblastic disease or multifetal gestation.  
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3.  Had a condition for which antihistamines, in the opinion of the investigator, were 
contraindicated (epilepsy, alcoholism, glaucoma, chronic lung disease, urinary 
retention, heart block, etc.).  

4.  Had used antihistamines, anticholinergics, dopamine antagonists, serotonin 
antagonists, ginger, or anti-emetic therapy (including acupressure, acupuncture, 
homeopathic remedies, medical hypnosis, relief bands, etc) to treat NVP in the 
previous 48 hours or planned to do so during the study.  

5.  Was using drugs that had anticholinergic activity (e.g., tricyclic antidepressants).  
6.  Was taking multivitamins containing more than 10 mg of vitamin B6, or planned to do 

so during the study.  
7.  Was taking supplementary vitamin B6 in addition to any multivitamin preparation, or 

planned to do so during the study.  
8.  Was currently drinking any amount of alcohol.  
9.  Had any condition that might have interfered with the conduct of the study. 
10. Was likely to be unable to comply with study procedures because of inadequate 

cognitive skills.  
11. Had received an investigational drug within 30 days before enrollment in this study 

or was scheduled to receive an investigational drug during the course of this study 
 
Medical Officer’s Comments: 
 
The American College of Obstetricians and Gynecologists (ACOG) Practice Bulletin, 
Nausea and Vomiting of Pregnancy, Number 52, April 2004 provides guidelines to 
obstetrician-gynecologists on the clinical management of nausea and vomiting of 
pregnancy.    
 
Per the ACOG Practice Bulletin, common nonpharmacologic therapies recommended to 
alleviate initial signs of nausea and vomiting of pregnancy include: 
 
● rest and avoidance of sensory stimuli that provoke symptoms, 
● frequent, small meals, 
● avoid spicy or fatty foods, 
● eliminate pills with iron, 
● eat bland or dry foods, 
● eat protein snacks, and 
● eat crackers in the morning before arising. 
 
In addition, the ACOG Practice Bulletin provides the following Summary of 
Recommendations as the best available evidence about the diagnosis and 
management of NVP: 
 
“The following recommendations are based on good and consistent scientific evidence 
(Level A): 
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● Taking a multivitamin at the time of conception may decrease the severity of nausea 
and vomiting of pregnancy. 

● Treatment of nausea and vomiting of pregnancy with vitamin B6 or B6 plus 
doxylamine is safe and effective and should be considered first-line 
pharmacotherapy. 

● In patients with hyperemesis gravidarum who also have suppressed thyroid-
stimulating hormone levels, treatment of hyperthyroidism should not be under taken 
without evidence of intrinsic thyroid disease (including goiter and/or thyroid 
autoantibodies). 

 
The following recommendations are based on limited or inconsistent scientific evidence 
(Level B): 
 
● Treatment of nausea and vomiting of pregnancy with ginger has shown beneficial 

effects and can be considered as a nonpharmacologic option. 
● In refractory cases of nausea and vomiting of pregnancy, the following medications 

have been shown to be safe and efficacious in pregnancy: antihistamine H1 receptor 
blockers, phenothiazines, and benzamides.  

● Early treatment of nausea and vomiting of pregnancy is recommended to prevent 
progression to hyperemesis gravidarum. 

● Treatment of severe nausea and vomiting of pregnancy or hyperemesis gravidarum 
with methylprednisolone may be efficacious in refractory cases; however, the risk 
profile of methylprednisolone suggests it should be a treatment of last resort. 

 
The following recommendations are based primarily on consensus and expert opinion 
(Level C): 
 
● Intravenous hydration should be used for the patient who cannot tolerate oral liquids 

for a prolonged period or if clinical signs of dehydration are present.  Correction of 
ketosis and vitamin deficiency should be strongly considered.  Dextrose and 
vitamins, especially thiamine, should be included in the therapy when prolonged 
vomiting is present. 

● Enteral or parental nutrition should be initiated for any patient who cannot maintain 
her weight because of vomiting.” 

  
Hyperemesis gravidarum is defined as any visit to any healthcare provider, inpatient or 
outpatient, where intravenous fluids are administered for dehydration or electrolyte 
imbalance due to NVP. 
 
Removal of Subjects from Study: 
 
Per the application, the investigator could terminate a subject’s study participation at 
any point during the trial.  In addition, a subject could discontinue her participation at 
any time during the study.  Subjects for whom treatment with the maximal dosage of 4 
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tablets per day did not provide adequate control of symptoms during the study period, 
as determined by the subject or study physician, were instructed to discontinue study 
drug and visit the study center.  They were asked to return unused tablets, completed 
forms, and the daily diaries.   
 
If any test results received after study start constituted a reason for excluding a subject, 
the subject was informed at once.  
 
Should a subject’s participation be discontinued, it was required that the reason(s) be 
recorded in the source documents and on the CRF. In addition, efforts were to be made 
to perform all Day 15 procedures for the Early Termination Visit.  Discontinued or 
withdrawn subjects were not replaced.  The primary reason for treatment 
discontinuation was noted in the CRF using the following categories:  
 
● Adverse event  
● Protocol deviation 
● Withdrawal of consent 
● Death 
● Lost to follow-up 
● subject unblinding 
● Investigator discretion 
● Treatment failure 
 
Prohibited Medications: 
 
If any other treatment was used, including non-pharmacological treatments, an accurate 
record was kept in the source documentation and the CRF.  This record included the 
name of the treatment, the dose, the date(s) of administration, and the reason for use. 
Any comfort measure used to treat NVP was also documented in the diary. 
 
The following medications were prohibited during the study: multivitamins containing 
more than 10 mg of vitamin B6, supplementary vitamin B6, antihistamines, other anti-
emetic therapy including, but not limited to anticholinergics, dopamine antagonists, 
serotonin antagonists, ginger dietary supplement, acupressure, acupuncture, 
homeopathic remedies, medical hypnosis, relief bands (used to treat NVP) and drugs 
that have significant anticholinergic activity (for example, tricyclic antidepressants). 
 
Treatment Compliance: 
 
Bottles of study medication were supplied to each subject with the Day 1 visit.  Study 
medication administration was discussed with the subject in order to ensure accuracy 
and compliance throughout the trial.  Subjects self-administered daily oral doses of 
Diclegis or placebo for 14 days.  The investigator or designee was responsible for taking 
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an inventory of the investigational agent.  A record of this inventory documenting return 
of study drug and a drug dispensing log were maintained.  
 
Assessment of Efficacy: 
 
The primary efficacy assessment was the Pregnancy-Unique Quantification of Emesis 
(PUQE) score.  The PUQE score measured: 
 
 ● the severity of vomiting (number of vomiting episodes per day),  
 ● the severity of nausea (number of hours of nausea per day), and  
 ● the severity of retching (number of retching/heaving episodes per day)  
 
for an overall score of symptoms rated from 3 (no symptoms) to 15 (most severe).  
 
The subject completed the baseline PUQE in the clinic on Day 1.  To qualify for study 
participation, the subject must have had a PUQE score ≥ 6.  The subjects then 
completed the PUQE once daily every morning prior to study dose, at approximately the 
same time each day, to evaluate the previous 24 hours (Days 2 through study 
completion/early termination).   See the following illustration. 
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Per the Applicant, “The external validity of PUQE has been assessed by examining  
data collected prospectively from 315 women counseled by the Motherisk NVP line.” 
 
Medical Officer’s Comments: 
 
The Motherisk NVP Healthline is a helpline of The Motherisk Program at the Hospital for 
Sick children, Toronto, Canada.  It is a helpline developed to provide counseling to 
pregnant women experiencing nausea and vomiting of pregnancy.  Women who contact 
the helpline receive counseling on strategies such as lifestyle changes, and receive 
advice about medication to manage NVP symptoms.  “The NVP counselors also collect 
data from women as part of evaluation and follow-up of those managed for NVP.” 
 
Secondary Efficacy Assessments: 
 
The secondary efficacy assessments included the following: 
 
 ● Three individual components constituting the PUQE score 
 ● Global Assessment of Well-Being 
 ● Number of tablets taken 
 ● Time loss from household tasks and/or employment 
 ● Total number of visits and phone calls to healthcare providers 
 ● Rates of hyperemesis gravidarum 
 ● Relationship between levels of vitamin B6 (total and metabolites) and 

 doxylamine and PUQE score 
 
The Global Assessment of Well-Being component was completed by the subject on 
Days 1, 8, and 14.  The subject selected a number on a scale, as shown below, of 0 
(worst possible) to 10 (best) to reflect her general state of well-being over the last week 
compared to her pre-pregnancy state of health.  See the following illustration. 
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Daily Diary: 
 
The subject used a daily diary to record: 
 
 ● information about medication, 
 ● symptoms other than NVP, 
 ● visits and phone calls to healthcare providers, 
 ● time lost from household tasks, 
 ● time lost from employment, 
 ● completion of the PUQE score, and the 
 ● Global Assessment of Well-Being (Days 1, 8, and 14). 
 
The diary was to be completed in the clinic on Day 1, once daily every morning prior to 
study dose, at approximately the same time each day to evaluate the previous 24 hours 
on Days 2 through Day 15. 
 
Assessment of Safety: 
 
Safety assessments included a medical history obtained on Day 1, a physical 
examination including vital signs (height, weight, temperature, heart rate, and blood 
pressure) performed on Day 1, an obstetric ultrasound performed on Day 1 to document 
viable pregnancy and gestational age as well as to exclude gestational trophoblastic 
disease and multifetal gestation. 
 
A 10 mL clinical laboratory blood sample and urine sample were obtained on Day 1 and 
Day 15.  The time of the last dose of study medication, as well as the time the 
laboratory test was taken, was recorded on the CRFs.  All samples were collected in 
accordance with acceptable laboratory procedures.  Subjects were instructed to fast 
prior to collection of blood specimens for laboratory analysis. 
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Table 3: Laboratory Parameters Assessed for Safety in Study DIC-301 

 
Medical Officer’s Comments: 
 
The safety assessments were standard, and generally recognized as reliable and 
relevant. 
 
A 12 mL blood sample was collected for pharmacokinetic measurements of pyridoxine, 
pyridoxal, pyridoxal 5'-phosphate and doxylamine concentrations on Day 1, Day 4 (± 1 
day), Day 8 (± 1 day), and Day 15 (± 1 day).  Total vitamin B6 concentration was 
calculated by adding the concentrations of pyridoxine, pyridoxal, and pyridoxal 5'-
phosphate for each sampling time for every subject and by rounding off to 3 significant 
digits.  The plasma levels of pyridoxine, pyridoxal, and pyridoxal 5'-phosphateand 
doxylamine were measured by liquid chromatography tandem mass spectrometry 
(LC/MS/MS) methods by the designated bioanalytical laboratory  

  
 
The blood sample was drawn prior to the morning dose of study drug on Day 4 (± 1 
day), Day 8 (± 1 day), and Day 15 (± 1 day) to represent steady state trough levels.  All 
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laboratory samples had the time of the test recorded as well as the time of the last dose 
of study drug. 
 
Adverse Events (AEs): 
 
An AE was defined as any untoward medical occurrence, whether or not related to the 
study product, experienced by a subject.  An AE may have consisted of a disease, an 
exacerbation of a pre-existing illness or condition, a recurrence of an intermittent illness 
or condition, a set of related signs or symptoms, a single sign or symptom, a clinically 
significant laboratory test result, or an abnormality discovered by physical examination.  
Any illness that worsened in severity after treatment initiation was considered an AE.  
 
The severity of the AE was assessed according to the following guidelines:  
 
 Mild: not limiting usual activities  
 Moderate: some limitations of usual activities  
 Severe: causing inability to perform usual activities  
 
The investigator made a determination of the relationship of the AE to the study drug 
using the following guidelines:  
 
Not Related:  An AE that did not follow a reasonable temporal sequence from 

administration of the drug and that could be reasonably explained by other 
factors, including underlying disease, complications, concomitant drugs, or 
concurrent treatment.  

Unlikely:  An AE that followed a reasonable temporal sequence from administration 
of the drug, but there was not a reasonable causal relationship between 
the administration of the drug and the AE. 

Possible:  An AE that followed a reasonable temporal sequence from the 
administration of the drug (including the course after withdrawal of the 
drug) and that could not be excluded as being possibly caused by the drug 
(e.g., existence of similar reports attributed to the suspected 
drug and/or its analogues; reactions attributable to the pharmacological 
effect of the drug), although other factors such as underlying disease, 
complications, concomitant drugs, or concurrent treatment were 
presumable.  

Probable:  An AE that followed a reasonable temporal sequence from administration 
of the drug (including the course after withdrawal of the drug) and that 
could be excluded as being possibly caused by other factors, such as 
underlying disease, complications, concomitant drugs, or concurrent 
treatment.  

Definite:  An AE that followed a reasonable temporal sequence from administration 
of the drug (including the course after withdrawal of the drug), or followed 
a known or hypothesized cause effect relationship.  
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All AEs collected were coded using the Medical Dictionary for Regulatory Activities 
(MedDRA, version 10.0 or higher), classified by system organ class (SOC) and 
preferred term (PT).  
 
The investigator was responsible for recording and reporting AEs observed during the 
study.  The report must have included date of onset, a description of the AE, severity, 
seriousness, action taken, relationship to the study medication, outcome of the event, 
and date of resolution.  The investigator provided appropriate information concerning 
findings that suggested significant hazards or side effects that occurred during the 
study.  Any complaints were noted as an AE and managed according to standard 
practice.  Adverse events were to be collected through Day 15 or the Early Termination 
Visit.  For subjects who continued to receive medication for compassionate use, AEs 
were collected for the 30 days following dispensation of the compassionate drug. 
 
A serious adverse event (SAE) was defined as any untoward medical occurrence, 
whether or not related to the study product, experienced by a subject that resulted in 
death, was life-threatening, required inpatient hospitalization or prolongation of existing 
hospitalization, resulted in a persistent or significant disability, or was a congenital 
anomaly/birth defect.  Serious adverse events were required to be reported to the 
medical monitor within 24 hours of discovery.  The monitor was to relay the information 
to the Sponsor immediately.  The investigator had to inform the IRB/IEC within seven 
working days of the event.  SAEs were followed by appropriate management until 
resolved.  SAEs were collected from the time of the first dose until the subject had 
discontinued study medication and compassionate medication (if applicable) for 30 
days. 
 
Treatment-emergent adverse events (TEAEs) were defined as AEs experienced by the 
subject which occurred on or after Day 1 (first dose administered) through Day 15 or the 
Early Termination Visit.  For subjects who continued to receive medication for 
compassionate use, TEAEs were collected for the 30 days following compassionate 
dispensation of the study drug.  TEAEs that were considered most frequently occurring 
included events (in preferred term) reported in at least 5% of subjects in either treatment 
group. 
 
Medical Officer’s Comments: 
 
The collection, recording, and reporting of adverse events in Study DIC-301 is standard 
and acceptable. 
 
Primary Statistical Analyses: 
 
Two analysis populations, consistent with the protocol, were defined as follows:  
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● Intent-to-Treat efficacy (ITT-E) population: Any subject who took at least one dose of 
study medication and had at least one post-baseline PUQE measurement.  

 
● Intent-to-Treat safety (ITT-S) population: Any subject who took at least one dose of 

study medication during the study.  
 
Two additional populations, subjects with complete data and per protocol subjects were 
used for sensitivity purposes for primary efficacy analysis. 
 
● A subject with complete data was defined as a subject who: (a) had recorded 

baseline PUQE score, (b) had recorded PUQE scores for at least 7 of the 14 
expected daily diaries from the second day of the subject’s maximal dose taken to 
Day 15 (± 1 day), and (c) absence of any major protocol violations including the 
violation of entry criteria.  

 
● A per protocol subject was defined as a subject who: (a) had a valid baseline 

assessment, (b) had recorded Day 15 (± 1 day) PUQE scores, (c) completed the 
study with between 80% to 120% of prescribed study medication applications, and 
(d) absence of any major protocol violations including the violation of entry criteria.  

 
The efficacy analyses were conducted on ITT-E subject population.  Safety analyses 
were conducted on the ITT-S subject population. 
 
All statistical tests were two-sided using an alpha of 0.05 (α = 0.05) in order to declare 
significance.  An alpha level of 0.10 (α = 0.10) was assumed to assess the significance 
of interaction effects when analyzing appropriate primary and secondary efficacy 
endpoints through analysis of variance (ANCOVA) or analysis of covariance (ANCOVA) 
models.  Type III sums of square (SS) were used when evaluating ANOVA and 
ANCOVA models for between-group comparisons. 
 
PUQE scores based on the ITT-E subject data via the last-observation-carried-forward 
(LOCF) method were evaluated using an analysis of covariance (ANCOVA) model 
where change from baseline to Day 15 (± 1 day) was the response variable, the 
baseline PUQE score was the covariate, and the treatment group and study center were 
the fixed effects.  The following ANCOVA assumptions were tested at 5% significance 
level unless otherwise noted: (1) normality of errors, (2) homogeneity of variances, and 
(3) equality of slopes among treatment groups at 10% significance level. If the 
assumptions were severely violated, a nonparametric approach (rank-based analysis of 
covariance method) was used, stratifying by study center.  
 
The primary efficacy analysis was performed for the ITT-E subject population.  
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Medical Officer’s Comments: 
 
Per the application, the PUQE tool “is a validated tool that measures the severity of 
symptoms of morning sickness.  It records the severity of the 3 symptoms of NVP, 
nausea, vomiting and retching, their combination, as well as the overall well-being of the 
subject.  Per the application, this tool is used clinically and in research.  The external 
validity of PUQE has been assessed by examining its ability to predict several 
characteristics associated with NVP:  
 
a) ability to take multivitamin supplements,  
b) rates of hospitalization and emergency room visits for severe symptoms,  
c) sleep pattern,  
d) liquid intake and  
e) the woman's self-rated Global Assessment of Well-Being scores.”  
 
Data collected prospectively from 315 women counseled by the Motherisk NVP line 
were used for the validation.  Per the application, “PUQE showed strong correlation with 
all parameters examined except for sleep pattern and hydration status. The Global 
Assessment of Well-Being score, however, correlated significantly with hydration status. 
Additionally, the Spanish PUQE version has been validated for comprehensibility.”8 
 
As previously mentioned, the Motherisk NVP Healthline is a helpline of The Motherisk 
Program at the Hospital for Sick children, Toronto, Canada.  It is a helpline developed to 
provide counseling to pregnant women experiencing nausea and vomiting of pregnancy.  
Women who contact the helpline receive counseling on strategies such as lifestyle 
changes, and receive advice about medication to manage NVP symptoms.   
 
Per the application, change in each of the three individual components of the PUQE 
score (secondary endpoint) was compared between the two treatment groups using 
ANCOVA where change from Baseline to Day 15 (± 1 day) was the response variable, 
the Baseline value was the covariate, and the treatment group and study centers were 
the fixed effects.  If the assumptions were severely violated, a nonparametric approach 
(rank-based analysis of covariance method) was to be used, stratifying by study center. 
 
Change in the Global Assessment of Well-Being (secondary endpoint) was compared 
between the two treatment groups using ANCOVA where change from baseline to Day 
15 (± 1 day) via LOCF was the response variable, the baseline value was the covariate, 
and the treatment group and study center were the fixed effects.  If the assumptions 
were severely violated, a nonparametric approach (rank-based analysis of covariance 
method) was used, stratifying by study center.  

                                            
8 Ebrahimi N, Maltepe C, Bournissen FG, Koren G. Nausea and Vomiting of Pregnancy: Using the 24-
hour Pregnancy-Unique Quantification of Emesis (PUQE-24) Scale. J Obstet Gynaecol Can. 
2009:31(9):803-807. 
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Number of tablets taken, total number of visits and phone calls to health care providers, 
and time loss from household tasks and/or employment (secondary endpoints) were 
analyzed using an analysis of variance (ANOVA) model where period total was the 
response variable and the treatment and study center were the fixed effects.  If the 
assumptions (normality of errors and homogeneity of variances) were severely violated, 
a nonparametric approach (rank-based analysis of variance method) was used.  
 
Compliance with study medication (0 = less than 28 tablets, 1 = 28 tablets, 2 = more 
than 28 tablets) and rates of hyperemesis gravidarum were examined using the 
Cochran-Mantel-Haenszel (CMH) row mean scores test controlling for study center.  
 
Per the application, the expected difference in the PUQE scores between Diclegis and 
placebo is 3 (95% CI: 1- 5); therefore, for this study, 280 subjects (140 subjects per 
treatment group) were to be enrolled to achieve 200 evaluable subjects.  An estimated 
dropout rate of 25% and a non-compliance rate of approximately 5% were expected. 
This sample size was at least 4-fold larger than needed to show the intended clinical 
effect. 
 
The PUQE score based on 1) subjects with complete data via LOCF and 2) per protocol 
subjects were similarly performed separately for sensitivity purposes to examine the 
impact of missing data and data imputation.  
 
Exploratory analyses were performed designed to investigate the relationship between 
levels of vitamin B6 (total and metabolites) and doxylamine and the severity of NVP 
symptoms (PUQE score). 
 
Safety Analyses: 
 
All adverse events (AEs) collected were coded using the Medical Dictionary for 
Regulatory Activities (MedDRA, version 10.0 or higher), classified by system organ 
class (SOC) and preferred term (PT).  
 
Treatment-emergent adverse events (TEAEs) were defined as AEs experienced by the 
subject which occurred on or after Day 1 (first dose administered) through Day 15 or the 
Early Termination Visit.  For subjects who continued to receive medication for 
compassionate use, TEAEs were collected for the 30 days following compassionate 
dispensation of the study drug, thereafter only SAEs were collected during 
compassionate use.  TEAEs that were considered most frequently occurring included 
events (in preferred term) reported in at least 5% of subjects in either treatment group. 
 
TEAEs were tabulated by treatment group, SOC, PT, relationship, and severity.  
Summary tables for the Diclegis and placebo treatment groups were presented by 
tabulating the frequency of subjects with one or more TEAEs during the study and 
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compared using Pearson’s Chi-square test or Fisher’s exact test, if more appropriate, to 
examine the statistical significance of differences in TEAE rates. In addition, 
summarization by SOC and PT was provided for most frequently occurring TEAEs and 
SAEs.  At each level of summarization (SOC or PT), subjects reporting more than one 
TEAE were only counted once under the strongest relationship and/or severity.  
 
In addition, the relationship of TEAEs to plasma levels of vitamin B6 (total and each 
metabolite) and doxylamine were evaluated using a logistic regression.  The response 
variable was defined as whether the subject had a TEAE of interest, the explanatory 
variables (covariates) included treatment group and each plasma level of vitamin B6 or 
doxylamine.  The mean values of each plasma level of vitamin B6 and doxylamine of 
Day 4, 8, and 15 were used.  The analysis was conducted on the most frequently 
occurring TEAEs (5% or greater of total subjects) for each SOC and PT 
 
Protocol Amendments for Study DIC-301: 
 
The original protocol for Phase 3 Study DIC-301 was submitted to IND 72300 on 
December 21, 2006.  The first subject enrollment in Study DIC-301 was on February 7, 
2008.  The last subjects completed Study DIC-301 on June 16, 2009.  In total, 4 
amendments were submitted to the original 2006 protocol:  
 
Amendment 1 dated March 27, 2007 reduced the number of study sites, increased the 
PUQE eligibility requirement score (PUQE score > 4 was increased to PUQE score ≥ 6), 
reduced the requirement for post-baseline PUQE measurements (from twice daily, am 
and pm, to once daily in the morning at approximately the same time each day), revised 
text to correct inconsistencies and accurately reflect revisions to the statistical portions 
of the protocol, added drug accountability at each visit, improved schedule of events 
footnotes for clarity, readability, the 24 hour score, revised text to accurately reflect the 
current version of the Global Assessment of Well-Being used and the days on which it 
was performed, revised compassionate use to include AE collection within the first 4 
weeks after the end of study, corrected procedural and statistical errors, and revised the 
schedule for blood sample collection to allow for greater flexibility. 
 
Amendment 2 dated June 7, 2007 defined the vitamin B6 metabolites to be evaluated, 
changed clinic evaluations from midday to morning, removed age restrictions as an 
inclusion criterion (changed from “pregnant female equal to or greater than 18 years 
old” to “patient is a pregnant female”), clarified treatments excluding subjects from study 
participation, clarified scheduling and content of PUQE evaluation and diary completion, 
added a serum chemistry analyte, and allowed for down-titration of study drug in the 
case of related AEs. 
 
Amendment 3 dated September 13, 2007 added back the minimum age criterion for 
study inclusion (“pregnant female equal to or greater than 18 years old”), clarified 
schedule of events, changed the Global Assessment of Well-Being scale, clarified days 
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of diary recording, determined that subjects were required to have a clinic visit every 4 
weeks during compassionate use, and clarified wording of the Global Assessment of 
Well-Being questionnaire. 
 
Amendment 4 dated May 20, 2008 clarified dosing procedures, allowing for subjects to 
take additional study drug if their symptoms of nausea and vomiting (PUQE score 
above 3) were not controlled by standard study drug administration (2 tablets), and 
increased the total subject number from 260 to 280 to account for non-compliance and 
drop-out subjects.  
 
The final Clinical Study Report for Study DIC-301 is dated January 18, 2010. 
 
 

6 Review of Efficacy 

6.1 Indication 

The proposed indication in the application reads, “Diclegis is indicated for the treatment 
of nausea and vomiting of pregnancy in patients who do not respond to conservative 
management.” 

6.1.1 Methods 

The data presented in the single, 15-day, safety and efficacy Phase 3 study (Study DIC-
301) was reviewed in its entirety.  Approximately 280 subjects (140 subjects per 
treatment group) were to be enrolled in the single primary 15-day Study DIC-301 in 
order to achieve 200 evaluable subjects.  In Study DIC-301, there were 256 subjects in 
the Intent-to-Treat efficacy population (ITT-E) and 261 subjects in the Intent-to-treat 
safety population (ITT-S).   
 
In addition, the following information presented in the application was reviewed in its 
entirety: 
 
1. Limited safety and efficacy data presented in the 505(b)(2) application from the 1956 

approved Bendectin® (10 mg doxylamine succinate, 10 mg pyridoxine 
hydrochloride, and 10 mg dicyclomine hydrochloride) application.  Bendectin® was 
voluntarily removed from the market for non-medical reasons by the manufacture 
Merrell Dow in 1983. 

2. Limited safety and efficacy data presented in this 505(b)(2) application from the 1975 
reformulated Bendectin® containing 10 mg doxylamine succinate and 10 mg 
pyridoxine hydrochloride application.  This information includes the FDA Review of 
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an “8-way” study that supported the approval of the re-formulated Bendectin® on 
November 4, 1976. 

6.1.2 Demographics 

Demographic and Baseline characteristics for the ITT-S population are summarized in 
Table 4. 
 
Table 4: Demographics for Study DIC-301; Intent-to-Treat Population 
Parameter and Statistic Diclegis 

N = 133 
Placebo 
N = 128 

Total 
N = 261 

Age (Years) 
N 
Mean (SD) 
Median 
(Min, Max) 

 
132 

25.9 ± 6.0 
25.0 

(18, 45) 

 
128 

25.0 ± 5.6 
23.5 

(18, 42) 

 
260 

25.5 ± 5.8 
24.0 

(18, 45) 
Body Mass Index 
(kg/m2) 
N 
Mean (SD) 
Median 
(Min, Max) 

 
 

133 
28.88 ± 7.61 

28.00 
(16.7, 53.2) 

 
 

128 
29.79 ± 11.13 

26.86 
(11.6, 116.8) 

 
 

261 
29.32 ± 9.49 

27.46 
(11.6, 116.8) 

Weight (kg) 
N 
Mean (SD) 
Median 
(Min, Max) 

 
133 

74.35 ± 22.39 
69.85 

(40.6, 163.4) 

 
128 

76.41 ± 22.33 
68.72 

(44.9, 157.3) 

 
261 

75.38 ± 22.34 
68.95 

40.6, 163.4) 
Race 
N 
African-American 
Caucasian 
Asian 
Other 

 
133 

50 (37.6%) 
80 (60.2%) 

2 (1.5%) 
1 (0.8%) 

 
128 

49 (38.3%) 
75 (58.6%) 

1 (0.8%) 
3 (2.3%)a 

 
261 

99 (37.9%) 
3 (1.1%) 

155 (59.4%) 
4 (1.5%)a 

Gestational Age at 
Start of NVP 
symptoms (Weeks) 
N 
Mean (SD) 
Median 
(Min, Max) 

 
 
 

132 
5.5 ± 1.8 

5.0 
(2, 10) 

 
 
 

128 
5.3 ± 1.8 

5.0 
(0, 11) 

 
 
 

260 
5.4 ± 1.8 

5.0 
(0, 11) 

Gestational Age at 
Enrollment (Weeks) 
N 
Mean (SD) 
Median 
(Min, Max) 

 
 

133 
9.3 ± 1.9 

9.0 
(7, 13) 

 
 

128 
9.3 ± 1.8 

9.0 
(7, 14) 

 
 

261 
8.3 ± 1.9 

9.0 
(7, 14)  

PUQE score at 
Enrollment 
N  
Mean (SD) 

 
 

133 
9.0 ± 2.1 

 
 

128 
8.8 ± 2.1 

 
 

261 
8.8 ± 2.1 
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Median 
(Min, Max) 

9.0 
(6, 15) 

8.0 
(5, 15) 

8.0 
(5, 15) 

Source: Adapted from NDA 21876, Clinical Study Report, Table 10.2, page 43 of 84 and Table 10.3, page 
44 of 84. 

a. Includes Other and Not Reported. 
Definitions: SD = standard deviation, Min = minimum, Max = maximum. 
 
Medical Officer’s Comments: 
 
As shown in Table 4, the demographic data between treatment groups in Study DIC-
301 were similar.  Overall, in the two treatment groups, subjects were approximately the 
same age (median age of 24), developed NVP at approximately the same time (median 
5.0 weeks of gestation), and were the same number of weeks of gestation at enrollment 
(median 9.0 weeks of gestation).  Approximately 60% of study participants were 
Caucasian (155 of 261 subjects, 59.4%) and 38% of subjects were African-American 
(99 of 261 subjects).  The inclusion of 38% African-American subjects in this study is 
commendable.    

6.1.3 Subject Disposition 

Of the 280 subject enrolled into Study DIC-301, only 261 subjects received study 
medication (19 subjects did not receive study medication: 7 in the Diclegis treatment 
group [5.0%] and 12 in the placebo treatment group [8.6%]).  Overall, 203 subjects 
completed Study DIC-301 (72.5%, 203 of 280 enrolled subjects).  More Diclegis-treated 
subjects completed Study DIC-301 (80.0%, 112 of 140 randomized subjects) than 
placebo-treated subjects 65.0%, 91 of 140 randomized subjects).  See Table 5. 
 
Table 5: Final Study Disposition for Study DIC-301 
 
Subject Disposition 

Diclegis 
N (%) 

Placebo 
N (%) 

Total 
N (%) 

Subjects Randomized 140 (100%) 140 (100%) 280 (100%) 
Subjects in ITT-S Population1 133 (95.0%) 128 (91.4%) 261 (93.2%) 
Subjects in ITT-E Population2 131 (93.6%) 125 (89.3%) 256 (91.4%) 
Subjects Completed Study2 112 (80.0%) 91 (65.0%) 203 (72.5%) 
Subjects Discontinued Study2 28 (20.0%)  49 (35.0%) 77 (27.5%) 
Reasons Discontinued 
- Adverse Event 
- Subject Withdrew Consent 
- Investigator Discretion 
- Treatment Failure 
- Lost to Follow-up 
- Other 

 
5 (3.6%) 
9 (6.4%) 
2 (1.4%) 
2 (1.4%) 
7 (5.0%) 
5 (3.6%) 

 
5 (3.6%) 

18 (12.9%) 
1 (0.7%) 
5 (3.6%) 

19 (13.6%) 
1 (0.7%) 

 
10 (3.6%) 
27 (9.6%) 
1 (0.4%) 
7 (2.5%) 

26 (9.3%) 
6 (2.1%) 

Source: Adapted from NDA 21876, Clinical Study Report, Table 10.1, page 41 of 84. 
1 The denominator is the number of subjects enrolled. 
2 The denominator is the number of subjects randomized 
Definitions: ITT-S = Intent-to-treat safety; ITT-E = Intent-to-treat efficacy. 
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Medical Officer’s Comments: 
 
As shown in Table 5, 15% more subjects in the placebo treatment group discontinued 
Study DIC-301 than in the Diclegis treatment group.  The most common reasons for 
discontinuation in the placebo treatment group in order of frequency, and higher than 
the Diclegis treatment group, were: lost to follow-up (13.6%, 10 of 140 randomized 
subjects), subject withdrew consent (12.9%, 18 of 140 randomized subjects), treatment 
failure (3.6%, 5 of 140 randomized subjects), and Investigator discretion (0.7%, 1 of 140 
randomized subjects).  Discontinuation rates were similar between the two treatment 
groups for adverse events as the reason for discontinuation (3.6%, 5 subjects in each 
treatment group), however.  The increased discontinuation rate in the placebo treatment 
group over the active treatment group in Study DIC-301 is not unexpected. 
 
Also shown in Table 5, a total of 19 randomized subjects received no study medication 
(7 subjects in the Diclegis treatment group [5.0%] and 12 in the placebo treatment group 
[8.6%]), and were excluded from the ITT-S analysis.  A total of 24 subjects were 
excluded from the efficacy analysis because they had no post-baseline PUQE score (9 
subjects in the Diclegis treatment group [6.4%] and 15 subjects in the placebo treatment 
group [10.7%]).   

6.1.4 Analysis of Primary Endpoint(s) 

In Study DIC-301, the primary efficacy endpoint was the change from baseline in the 
PUQE score at Day 15 (± 1 day).  Change from baseline was calculated as post-
baseline score minus baseline value.  The PUQE score incorporates the number of 
daily vomiting episodes, number of daily heaves, and length of daily nausea in hours, 
for an overall score of symptoms rated from 3 (no symptoms) to 15 (most severe 
symptoms).  Baseline was defined as the PUQE score completed at the enrollment visit. 
 
PUQE scores based on the ITT-E subject data via the last-observation-carried-forward 
(LOCF) method were evaluated using an analysis of covariance (ANCOVA) model 
where change from Baseline to Day 15 (± 1 day) was the response variable, the 
Baseline PUQE score was the covariate, and the treatment group and study center 
were the fixed effects.  The following ANCOVA assumptions were tested at 5% 
significance level unless otherwise noted:  
 
(1) normality of errors,  
(2) homogeneity of variances, and  
(3) equality of slopes among treatment groups at 10% significance level.  
 
If the assumptions were severely violated, a nonparametric approach (rank-based 
analysis of covariance method) was used, stratifying by study center. 
 
The following four populations were pre-specified in the study protocol: 
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● ITT-S: Any subject who took at least one dose of study medication during Study DIC-

301. 
● ITT-E: Any subject who took at least one dose of study medication and had at least 

one post-baseline PUQE measurement. 
● Completed data: Any subject who: (a) has recorded baseline PUQE score, (b) has 

recorded PUQE score for at least 7 of the 14 expected daily diaries from the second 
day of the subject’s maximal dose taken to Day 15 (± 1 day), and (c) absence of any 
major protocol violations including the violation of entry criteria. 

● Per protocol (PP): Any subject who: (a) has a valid baseline assessment, (b) has 
recorded Day 15 (± 1 day) PUQE scores, (c) completed the study with between 80% 
- 120% of prescribed study medication applications, and (d) absence of any major 
protocol violations including the violation of entry criteria. 

 
The Statistical Reviewer for NDA 21876 defined one addition study population for Study 
DIC-301 to include any subject who completes the study without excluding subjects with 
protocol violations: 
 
● Completed study: Any subject who: (a) has recorded baseline PUQE score and (b) 

has recorded PUQE score for at least 7 of the 14 expected daily diaries from the 
second day of the subject’s maximal dose taken to Day 15 (± 1 day). 

 
The efficacy analyses were conducted on the ITT-E subject population.   
 
Sensitivity analyses were done to examine the impact of missing data and data 
imputation, and hence to determine that study conclusions were invariant to 
assumptions, the particular model, and methods of handling missing data.  The subjects 
with complete data and the PP subjects were used for sensitivity purposes for the 
primary efficacy analysis.  The Statistical Reviewer also conducted a sensitivity analysis 
using the completed study population. 
 
Per the application, two additional exploratory analyses were generated after the 
database lock: 
 
1. Summarization of the relationship between change from baseline in PUQE score on 

Day 15 and average plasma levels of clinical visits for the ITT-E population. 
2. Summarization of the number of subjects per treatment group who requested to 

continue receiving study drug at the end of the 15 day trial. 
 
A statistically significant difference between Diclegis versus placebo, as measured by 
the PUQE score between Baseline and Day 15, was demonstrated in Study DIC-301.  
See Table 6. 
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Table 6: Primary Efficacy Analysis: Change from Baseline to Day 15 (± 1 day) in the 

PUQE Score for the Intent-to-Treat Population (Applicant’s ITT-E); LOCF 
Data/Category 
- Statistics 

Diclegis Treatment Group 
(N = 131) 

Placebo Treatment Group 
(N = 125) 

Baseline 
- Mean ± SD 
- Median 
- (Min, Max) 

 
9.0 ± 6.1 

9.0 
(6, 15) 

 
8.8 ± 2.1 

8.0 
(6, 15) 

Day 15 (± 1 day) 
- Mean ± SD 
- Median 
- (Min, Max) 

 
4.2 ± 1.9 

3.0 
(3, 11) 

 
4.9 ± 2.3 

4.0 
(3, 12) 

Change from Baseline 
- Mean ± SD 
- Median 
- (Min, Max) 

 
-4.8 ± 2.7 

-5.0 
(-11, 3) 

 
-3.9 ± 2.6 

-4.0 
(-11, 2) 

P value for Comparison 0.0061 - 
Source:  Adapted from NDA 21876; Clinical Overview, Table 1.5-6, page 24 of 61; and Clinical Study 

Report, Table 11.1, page 47 of 84. 
1.  P-value for treatment comparison (Diclegis versus placebo) from rank-based analysis of variance 

stratified by center. 
Definitions:  LOCF = last observation carried forward, SD = standard deviation, Min = minimum, max = 

maximum. 
 
Medical Officer’s Comments: 
 
As shown in Table 6, there was a statistically significantly larger mean decrease 
(thereby indicating improvement in symptoms) in the 15-Day PUQE score for the 
Diclegis treatment group (-4.8 ± 2.7) than the placebo treatment group (-3.9 ± 2.6) for 
the ITT-E/LOCF population.  The Diclegis treatment group demonstrated a statistically 
significant improvement in the PUQE score versus the placebo treatment group at Day 
15 (p=0.006).   
 
In the NDA application, however, the Applicant did not provide a point estimate of the 
treatment difference between Diclegis and placebo and its 95% confidence interval (CI) 
for the PUQE score and the 3 individual components of the PUQE score.  Therefore, an 
information request was sent to the Applicant on November 8, 2012.  The Applicant 
responded on December 5, 2012 and provided the following information.  See Table 7. 
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Table 7: Change from Baseline to Day 15 (± 1 day) in the PUQE Score and its Three 
Components (ITT-E Population via LOCF) 

Diclegis  
N = 131 

Placebo 
N = 125 

 
Diclegis vs. Placebo 

 
Population 

Change from 
Baseline 

Change from 
Baseline 

Difference 
(95% CI) 

p-value 

PUQE score -4.67 -3.94 -0.73 (-1.24, -0.22) 0.006 
Hours of nausea -2.35 -2.13 -0.21 (-0.49, 0.06) 0.125 
Number of times 
Vomited 

 
-0.95 

 
-0.72 

 
-0.23 (-0.39, -0.06) 

 
0.008 

Number of 
Retching Episodes 

 
-1.37 

 
-1.1 

 
-0.28 (0.46, -0.09) 

 
0.003 

Source:  Adapted from NDA 21876, Applicant’s response to November 8, 2012 request for information 
and Table 5 in the Statistical Review. 

Definitions: ITT-E = Intent-to-treat – efficacy, LOCF = last observation carried forward, CI = confidence 
interval. 

 
Medical Officer’s Comments: 
 
The Statistical reviewer confirmed the analyses presented in Table 7 with some minor 
differences.  In the Statistical reviewer’s analysis, the difference between Diclegis vs. 
placebo is -0.73 (-1.25, -0.22), the p-value for hours of nausea is p=0.126, and the p-
value for number of retching episodes is p=0.004. 
 
A small treatment improvement over placebo in the PUQE score of -0.73 (95% CI, -1.24 
to -0.22) is shown in Table 7 that is statistically significant (p=0.006).  In addition, Table 
7 demonstrates a statistically significant improvement in 2 of the 3 individual 
components of the PUQE score: number of times vomited (p=0.008) and number of 
retching episodes (p=0.003).  The reduction in the number of hours of nausea was not 
statistically different from placebo (p=0.125).  However, the protocol pre-specified that 
the mean change in the PUQE score, between Baseline and Day 15, was the primary 
endpoint for Study DIC-301.  DRUP concurred with this primary endpoint. 
  
Efficacy Results Available for the RLD Bendectin®: 
 
In support of efficacy of the combination of 10 mg doxylamine and 10 mg pyridoxine, the 
Applicant includes in the NDA application a 1975 FDA Review of a randomized, double-
blind, multi-center, placebo-controlled study of Bendectin® conducted in 2,308 women 
with NVP under IND .  Various single dose treatment and combinations of 10 mg 
doxylamine, 10 mg dicyclomine hydrochloride, and 10 mg of pyridoxine were compared 
with placebo over 7 days in an 8-way study design.  Treatment groups included: 
 
1)  Bendectin® 1956 original formulation (10 mg doxylamine and 10 mg dicyclomine 

HCL and 10 mg pyridoxine) 
2)  10 mg doxylamine and 10 mg pyridoxine 
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3)  10 mg dicyclomine HCL and 10 mg doxylamine 
4)  10 mg doxylamine alone 
5)  10 mg dicyclomine HCL and 10 mg pyridoxine 
6)  10 mg pyridoxine alone 
7)  10 mg dicyclomine HCL alone 
8)  Placebo 
 
Each subject was instructed to take 2 tablets at bedtime for 7 nights, and if necessary 1 
additional tablet in the morning and/or mid-afternoon.  Evaluations (not specifically 
defined in the report document) by the investigator were performed at the initial visit and 
again following completions of the 7 days of treatment.  Subjects completed a diary card 
at baseline and on each study day.  Efficacy was evaluated and included: 1) hours of 
nausea as reported on the diary card, 2) frequency of vomiting as reported on the diary 
card, and 3) an overall effectiveness of medication judgment completed by the 
investigator.  Per the information provided, a total of 1599 subjects with nausea and/or 
vomiting reported that they took medication on each of the 6 successive study days and 
supplied diary cards on each of these 6 days.  Adverse reactions volunteered by the 
subject were recorded. 
 
Two efficacy tables are provided in this 1975 FDA Review, one summary table for the 
physician’s evaluation and one summary table for the subject’s diary card.  The reported 
results are demonstrated in the following 2 tables. 
 
Table 8: Summary Table; Physician Evaluation 

Effectiveness of 
Medication 

Nausea Vomiting1  
 
Treatment Percentage 

evaluated as 
moderate or 

excellent 

 
P2 

Percentage 
improved 

 
P 
 
 

Percentage 
improved 

 
P 

Bendectin® 71 <.01 65 <.01 77 .03 
Doxylamine and 
pyridoxine 

 
78 

 
<.01 

 
75 

 
<.01 

 
73 

 
.17 

Dicyclomine and 
doxylamine 

 
78 

 
<.01 

 
71 

 
<.01 

 
74 

 
.07 

Doxylamine 77 <.01 69 <.01 78 .01 
Dicyclomine and 
pyridoxine 

 
61 

 
.28 

 
57 

 
.03 

 
62 

 
.64 

Pyridoxine 66 .10 68 <.01 66 .36 
Dicyclomine 61 .17 61 .07 71 .33 
Placebo 57 - 52 - 66 - 
Source: Adapted from NDA 21876, Clinical Overview, 1975 FDA Review dated 3/14/75. 
1 The analysis of vomiting includes only those patients with vomiting symptoms pretreatment. 
2 The p values are one sided probabilities based on tests of each active medication vs. placebo. 
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Table 9: Summary Table; Patient’s Diary Card 
Nausea Vomiting1  

 
Treatment 

Percent reduction from 
pretreatment 

 
P2 

Percentage with no 
vomiting on 5 or more 
treatment days 

 
P 

Bendectin® 57 <.01 46 <.01 
Doxylamine and pyridoxine 64 <.01 48 <.01 
Dicyclomine and doxylamine 50 <.01 49 <.01 
Doxylamine 56 <.01 54 <.01 
Dicyclomine and pyridoxine 44 .03 39 .08 
Pyridoxine 35 .09 29 .08 
Dicyclomine 36 .25 30 .26 
Placebo 31 - 28 - 
Source: Adapted from NDA 21876, Clinical Overview, 1975 FDA Review dated 3/14/75. 
1 The analysis of vomiting includes only those patients with vomiting symptoms pretreatment. 
2 The p values are one sided probabilities based on tests of each active medication vs. placebo. 
 
Medical Officer’s Comments: 
 
The FDA reviewer, who prepared the review of this 1975 study, provides the following 
comments: 
 
“The control of nausea by doxylamine alone and by each of the 3 combination which 
contain doxylamine was consistently statistically significantly (p<0.01) superior to 
placebo by both physician’s records and patient’s records.  Additionally, the control of 
vomiting favored all formulations containing doxylamine by a statistical significance, as 
compared to placebo, of p<0.01 by the patient’s records and in 2 of the 4 doxylamine 
formulations (i.e., doxylamine alone and Bendectin) of p≤0.03 by the physician’s 
records.  By factorial analysis, all medications with doxylamine alone or in combination 
(4 medications) were, by physician’s records and patient’s records, more effective in 
controlling nausea and vomiting than those which did not contain this ingredient (4 
medications) with a statistical probability of <0.01” 
 
“Pyridoxine alone excelled over placebo (p<0.01) in the reduction of nausea as 
demonstrated by physician’s records; the patient’s records of nausea favored pyridoxine 
with p=0.09.  Greater efficacy for treatment of nausea by doxylamine/pyridoxine over 
doxylamine alone was supported marginally with p values of 0.12 and 0.26 by the 
patient’s records and physician record’s, respectively.  Factorial analysis of the 4 
medications with vs. without pyridoxine indicated effectiveness in the control of nausea 
with p values of 0.01 by patient’s records and 0.08 by physician’ records.” 
 
“Dicyclomine alone had marginal efficacy over placebo by both physician’s records and 
patient’s records in the treatment of nausea (p=0.07 by physician’s records; p=0.25 by 
patient’s records).  Dicyclomine combined with pyridoxine was superior to placebo  
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(p=0.03) for control of nausea by both patient’s records and physician’s evaluations.  
The contribution of dicyclomine to the efficacy of dicyclomine to the efficacy of 
doxylamine when given in combination was not measurable in this study.” 
 
The 1975 FDA Review, concludes, but is not limited to, the following: 
 
1. “This “8-way” study confirms the previous findings that Bendectin is effective in the 

control of nausea and vomiting of pregnancy. 
2. “This “8-way” study confirms the previous findings that doxylamine and the 

combinations containing doxylamine (including Bendectin) are effective in the control 
of nausea and vomiting of pregnancy.” 

3. “The rationale for providing pyridoxine as a nutritional supplement during pregnancy 
and in the dosage employed, plus the evidence of its efficacy for control of nausea 
as well as its contribution to the efficacy of the combination as demonstrated in this 
study, indicates that pyridoxine is a clinically important component of the anti-
nausea/anti-emetic product, Bendectin.” 

 
Based on the Agency’s finding of effectiveness for Bendectin® (reformulated two 
components of 10 mg doxylamine and 10 mg pyridoxine), this data can be used in 
support of the effectiveness of Diclegis (10 mg doxylamine and 10 mg pyridoxine) in the 
treatment of NVP.  
 
In an Agency’s Federal Register Notice dated July 29, 1977 (Volume 42, No. 146) 
regarding the removal of dicyclomine hydrochloride for the original Bendectin® 
formulation, supplementary information provided states that, “Merrell National 
Laboratories had earlier supplemented their new drug application to provide for a 
reformulated product containing only doxylamine succinate and pyridoxine 
hydrochloride, which was approved on November 4, 1976, through the normal 
supplemental new drug application procedures.” 
 
Medical Officer’s Comments: 
 
The November 4, 1976 approval of the reformulated Bendectin® including only 10 mg 
doxylamine and 10 mg pyridoxine was based on the reported findings in the 1975 “8-
way” study. 
 
In the application, the Applicant also includes the reported results of the FDA 1975 
study in support of the effectiveness of Diclegis to treat NVP.  The following illustration, 
representing the  is included in the application and 
is proposed, by the Applicant, for inclusion in the Diclegis labeling. 
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In a final statement regarding the effectiveness of Diclegis to treat NVP, this reviewer 
notes that the Agency states in a 1999 Federal Register Notice (Volume 64, No. 152, 
August 9, 1999): “The agency has reviewed information submitted with the petitions, 
published studies, U.S. and foreign adverse events reports, and FDA records.  The 
current evidence supports the conclusion that Bendectin was not withdrawn from the 
market for reasons of safety or effectiveness.” 
 
Medical Officer’s Efficacy Comments: 
 
The primary efficacy results presented in the single, placebo-controlled 15-day study 
(Study DIC-301) support the approval of Diclegis (10 mg doxylamine and 10 mg 
pyridoxine) delayed release tablets  for the treatment of nausea and vomiting of 
pregnancy in patients who do not respond to conservative management (p=0.006).   
 
The efficacy results presented in the 1975 FDA Review of the RLD Bendectin® (10 mg 
doxylamine and 10 mg pyridoxine) support the findings in Study DIC-301. 

6.1.5 Analysis of Secondary Endpoints(s) 

The secondary efficacy endpoints in Study DIC-301 included: 
 
● the three individual components constituting the PUQE (hours of nausea, number of 

times vomiting, and number of times retching), 
● Global Assessment of Well-Being,  
● number of tablets taken,  
● time loss from household tasks and/or employment, 
● total number of visits and phone calls to healthcare providers,  
● rates of hyperemesis gravidarum, and  
● compliance with study medication (0 = less than 28 tablets, 1 = 28 tablets, 2 = more 

than 28 tablets). 
 
Changes in each of the three individual components constituting the PUQE score was 
compared between the two treatment groups using ANCOVA where change from 
Baseline to Day 15 (± 1 day) was the response variable, the baseline value was the 
covariate, and the treatment group and study center were the fixed effects.  If the 
assumptions were severely violated, a nonparametric approach (rank-based analysis of 
covariance method) was to be used, stratifying by study center.   
 
Number of tablets taken, total number of visits and phone calls to healthcare providers, 
and time loss from household tasks and/or employment were analyzed using an 
analysis of variance (ANOVA) model where period total was the response variable and 
the treatment and study center were the fixed effects.  If the assumptions (normality of 
errors and homogeneity of variances) were severely violated, a nonparametric approach 
(rank-based analysis of variance method) was used.  
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Compliance with study medication and rates of hyperemesis gravidarum were examined 
using the Cochran-Mantel-Haenszel (CMH) row mean scores test controlling for study 
center.  
 
All secondary efficacy analyses were performed for the ITT-E population. 
 
Individual Components of the PUQE Score: 
 
Statistical analyses at Baseline and Day 15 (± 1 day) for the 3 individual components of 
the PUQE score with corresponding p-values for the ITT-E population are provided in 
Table 10. 
 
Table 10: Secondary Efficacy Analysis: Change from Baseline to Day 15 (± 1 day) in 
  PUQE Score Individual Components, ITT-E Population 
Data/Category 
 

 
Statistics 

Diclegis 
N = 131 

Placebo 
N = 125 

Hours of Nausea 
Baseline N 

Mean ± SD 
Median 

Min, Max 

131 
4.0 ± 1.0 

4.0 
2, 5 

125 
4.1 ± 0.9 

4.0 
2, 5 

Day 15 (± 1 day) N 
Mean ± SD 

Median 
Min, Max 

110 
1.5 ± 1.0 

1.0 
1, 5 

75 
1.6 ± 0.9 

1.0 
1, 5 

Change from baseline N 
Mean ± SD 

Median 
Min, Max 

110 
-2.6 ± 1.2 

-3.0 
-4, 2 

91 
-2.5 ± 1.1 

-3.0 
-4, 1 

P-value for Comparison - 0.649a - 
Number of Times Vomiting 

Baseline N 
Mean ± SD 

Median 
Min, Max 

131 
2.2 ± 12 

2.0 
1, 5 

125 
2.1 ± 1.2 

2.0 
1, 5 

Day 15 (± 1 day) N 
Mean ± SD 

Median 
Min, Max 

110 
1.1 ± 0.3 

1.0 
1, 2 

75 
1.2 ± 0.5 

1.0 
1, 3 

Change from baseline N 
Mean ± SD 

Median 
Min, Max 

110 
-1.1 ± 1.2 

-1.0 
-4, 1 

91 
-0.8 ± 1.2 

0.0 
-4, 1 

P-value for Comparison - 0.084a - 
Number of Times Retching 

Baseline N 
Mean ± SD 

Median 

131 
2.7 ± 1.1 

2.0 

125 
2.6 ± 1.2 

2.0 
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Min, Max 1, 5 1, 5 
Day 15 (± 1 day) N 

Mean ± SD 
Median 

Min, Max 

110 
1.2 ± 0.5 

1.0 
1, 4 

91 
1.4 ± 0.7 

1.0 
1, 5 

Change from baseline N 
Mean ± SD 

Median 
Min, Max 

110 
-1.5 ± 1.2 

-1.0 
-4, 1 

91 
-1.3 ± 1.1 

-1.0 
-4, 2 

P-value for Comparison - 0.082a - 
Source: Adapted from NDA 21876, Table 14.4.2.1, 14.4.2.2, and 14.4.2.3. 
a. P-values for treatment comparison (Diclegis vs. Placebo) from rank-based analysis of variance 

stratified by center.  
Definitions: ITT-E = intent-to-treat – efficacy, SD = standard deviation, Min = minimum, Max = maximum. 
 
Medical Officer’s Comments: 
 
As shown in Table 10, the individual mean PUQE component scores were comparable 
at baseline for the two treatment groups.  Based on the analyses presented, the mean 
change for each of the three individual PUQE score components were similar for the 
two treatment groups, however, no statistically significant differences were 
demonstrated for any of the 3 individual components.  
 
Global Assessment of Well-Being: 
 
The mean change in the Global Assessment of Well-Being score for the ITT-E 
population from Baseline to Day 15 in the Diclegis treatment group increased from 5.0 ± 
2.3 to 7.8 ± 2.2 ± (mean change from baseline 2.8 ± 2.8) versus an increase of 5.4 ± 2.2 
to 7.2 ± 2.0 (mean change from baseline (1.8 ± 2.2) for placebo, and was statistically 
significantly higher than the mean change in the placebo group (p=0.005).  See Table 
11. 
 
Table 11: Secondary Efficacy Analysis: Change from Baseline to Day 15 (± 1 day) in 
  Global Assessment of Well-Being for the ITT-E Population 
Data/Category 
 

 
Statistics 

Diclegis 
N = 131 

Placebo 
N = 125 

Baseline N 
Mean ± SD 

Median 
Min, Max 

130 
5.0 ± 2.3 

5.0 
0, 10 

125 
5.4 ± 2.2 

5.0 
0, 10 

Day 15 (± 1 day) N 
Mean ± SD 

Median 
Min, Max 

131 
7.8 ± 2.2 

8.0 
0, 10 

125 
7.2 ± 2.0 

8.0 
0, 10 

Change from baseline N 
Mean ± SD 

Median 
Min, Max 

130 
2.8 ± 2.8 

2.5 
-5, 10 

75 
1.8 ± 2.2 

2.0 
-3, 9 
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P-value for Comparison - 0.005a - 
Source: Adapted from NDA 21876, Table 14.4.3 
a. P-values for treatment comparison (Diclegis vs. Placebo) from rank-based analysis of variance 

stratified by center.  
Definitions: ITT-E = intent-to-treat – efficacy, SD = standard deviation, Min = minimum, Max = maximum. 
 
Medical Officer’s Comments: 
 
In Study DIC-301, the mean Global Assessment of Well-Being score increased 
(indicating improvement in well-being) in both treatment groups.  The increase in the 
Diclegis treatment group was statistically significantly greater than the placebo 
treatment group (p=0.005).   
 
Number of Tablets Taken: 
 
The mean number of tablets (SD) taken was similar for both treatment groups.  In the 
Diclegis treatment group, 36.6 ± 13.3 tablets were taken versus 34.0 ± 15.1 tablets 
taken in the placebo treatment group.  As previously noted in this review, the minimum 
assigned study medication was 2 tablets daily at bedtime.  One additional tablet could 
be taken in the morning, and a fourth tablet could be taken mid-afternoon to treat 
persistent NVP.  While all subjects received 2 tablets before sleep, thereafter the 
dosage schedule was individualized according to the timing, duration, severity, and 
frequency of the symptoms experienced by the subject.     
 
In Study DIC-301, the proportion of subjects who took the required 28 tablets was 
greater for the Diclegis treatment group (8.4%, 11 of 131 subjects) than for the placebo 
treatment group (4.8%, 6 of 125 subjects).  Conversely, the proportion of subjects taking 
fewer than 28 tablets was lower in the Diclegis treatment group (23.7%, 31 of 131 
subjects) than for the placebo treatment group (30.4%, 38 of 125 subjects).  However, 
the remaining subjects in each treatment group similarly took more than 28 tablets 
(67.9% [89 of 131 subjects] in the Diclegis treatment group and 64.8% [81 of 125 
subjects] in the placebo treatment group]).   None of these reported differences between 
the two treatment groups were statistically significant (p=0.283). 
 
Medical Officer’s Comments: 
 
In Study DIC-301, a small proportion of subjects in both treatment groups took only the 
required 28 tablets (8.4%, 11 of 131 Diclegis-treated subjects and 4.8%, 6 of 125 
placebo-treated subjects).  The majority of subjects in Study DIC-301 experiencing 
symptoms of NVP required more than 28 tablets (2 per night) of study medication 
(67.9%, 89 of 131 Diclegis-treated subjects and 64.8%, 81 of 125 placebo-treated 
subjects). 
 
On February 22, 2013, the Applicant was requested to provide the following information: 
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“For the primary endpoint PUQE and its 3 components constituting the PUQE, please 
provide the following subgroup analyses. In addition to p-value, point estimate of 
treatment difference between Diclectin and Placebo and its 95% confidence interval 
should be provided: 
 
1. Subgroup analysis by total number of tablets taken during the 15-day study (less than 

28, 28 total or more tablets).  
2. Subgroup analysis by gestation age at start of NVP symptom (etc: < 8 weeks; weeks 

8 to 12; and > 12 weeks or any other grouping you feel appropriate). 
 

Datasets used in the above analyses and SAS programs related to the analyses listed 
above should also be provided. These programs should be sufficient to duplicate your 
results.” 
 
Medical Officer’s Comments: 
 
The information requested is of interest to this reviewer.  Approximately 30% of subjects 
were “satisfied” with the effectiveness of 28 or less tablets and, therefore, did not need 
either an additional morning or midafternoon tablet to control her symptoms.   
 
Likewise, a subgroup analysis by gestational age is of interest to this reviewer.  For 
inclusion in Study DIC-301, a gestational age between 7 to 14 weeks was required.  
However, NVP often presents with less severity at or shortly after the end of the first 
trimester (12 weeks gestation).  
 
Time Loss from House Task and/or Employment: 
 
The mean (± SD) time loss from household tasks was similar for both treatment groups 
in Study DIC-301 (6.09 ± 15.54 hours for Diclegis versus 5.51 ± 12.83 hours for 
placebo), and were not statistically significantly different (p=0.885) 
 
There was a trend toward more loss of work in the placebo treatment group with a mean 
of 2.37 ± 10.23 hours versus 0.92 ± 3.86 hours in the Diclegis treatment group.  The 
difference was not statistically significant (p=0.064). 
 
Visits and Telephone Calls to Healthcare Providers: 
 
In Study DIC-301, the mean (± SD) number of visits to healthcare providers was similar 
for both treatment groups (0.1 ± 0.5 visits for Diclegis versus 0.1 ± 0.3 for placebo), and 
not statistically significantly different (p=0.885). 
 
The mean number of phone calls to healthcare providers was also similar for both 
treatment groups (0.1 ± 0.4 phone calls for Diclegis versus 0.1 ± 0.3 for placebo), and 
not statistically significantly different (p=0.581).     
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Rates of Hyperemesis Gravidarum: 
 
No subjects in Study DIC-301 developed hyperemesis gravidarum. 
 
Compliance with Study Medication: 
 
In Study DIC-301, the difference in the study drug compliance between the two 
treatment groups was not statistically significant (p=0.283): 
 

- 8.4% of Diclegis-treated subjects versus 4.8% of placebo-treated subjects took 
28 tablets  

- 23.7% of Diclegis-treated subjects versus 30.4% of placebo-treated subjects took 
fewer than 28 tablets 

- 67.9% of Diclegis-treated subjects versus 64.8% of placebo-treated subjects took 
more than 28 tablets 

-  
Overall, 29 Diclegis-treated subjects (20.7%) and 48 (34.3%) placebo-treated subjects 
were outside 80 to 120% treatment compliance.   
 
Medical Officer’s Comments: 
 
As noted previously, the increase in the Diclegis treatment group was statistically 
significantly greater than the placebo treatment group (p=0.005) in the mean Global 
Assessment of Well-Being score, one of the multiple secondary endpoints in Study DIC-
301.  However, except for the reported results of the Global Assessment of Well-Being, 
none of the changes observed in the other secondary endpoints showed statistically 
significant differences. 

6.1.6 Other Endpoints 

After database lock, the applicant performed two additional analyses: 
 
1. Summarization of the relationship between change from baseline in PUQE score on 

Day 15 and average plasma levels of clinical visits for the ITT-E population. 
  
2. Summarization of the number of subjects per treatment group who requested to 

continue receiving study drug at the end of the 15 day trial. 
 
The metabolites of vitamin B6 (pyridoxine, pyridoxal, and pyridoxal 5'-phosphate) were 
measured by blood sample drawn in the morning prior to the morning study dose using 
LC/MS/MS methods to represent steady state trough levels on Day 4 (± 1 day), Day 8 
(± 1 day), and Day 15 (± 1 day).  Total vitamin B6 concentrations were calculated by 
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adding the concentrations of pyridoxine, pyridoxal, and pyridoxal 5'-phosphate for each 
sampling time for every subject.   
 
The change in baseline PUQE score was correlated with plasma levels of vitamin B6 
(total and metabolites) and doxylamine on Day 4 (± 1 day), Day 8 (± 1 day), and Day 15 
(± 1 day) using the Pearson correlation coefficient, and the associated p-value provided.  
These analyses were performed for the dosed subjects in the ITT-E subject population.  
See Table 12. 
 
Table 12: Exploratory Efficacy Analysis: Relationship Between Change from Baseline in 

the PUQE Score and Plasma Levels of Doxylamine and Pyridoxine for ITT-E 
Population – Dosed Subjects Only 

 
Source: Adapted from NDA 21876, Table 14.4.6, page 49 of 84. 
 
Medical Officer’s Comments: 
 
There is no apparent relationship between vitamin B6 levels (and metabolites) and 
doxylamine and the change from baseline PUQE scores on the Day 4, Day 8, or Day 15 
visits.  However, there is high variability in the data presented in Table 12, since most of 
the data points (> 50%) are detected as zero, especially for pyridoxine due to its short 
half-life.  Overall, the exposure-response analysis could not demonstrate any correlation 
between change in the PUQE score and doxylamine and pyridoxine/metabolites. 
 
Per the application, sixty-four (64) of Diclegis-treated subjects (48.9%) and 41 of 
placebo-treated subjects (32.8%) requested to continue study medication (p=0.009) at 
the completion of Study DIC-301 in this analysis performed after database lock. 
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Medical Officer’s Comments: 
 
Although this analysis was performed after database lock, the results of this analysis 
indicates to this reviewer that the Diclegis treatment effect was clinically meaningful to 
the women in the Diclegis treatment group. 

6.1.7 Subpopulations 

No subpopulations were analyzed in Study DIC-301 in the application. 
 
The Statistical reviewer, however, prepared a subgroup analysis by race as shown in 
Table 13. 
 
Table 13: Primary Endpoint Analysis: Change from Baseline to Day 15 (± 1 day) in  
  PUQE Score by Race (ITT-E Population) 

n Change from 
Baseline n Change from 

Baseline Diff. ( 95% C.I.) p-value

White 80 -4.59 73 -4.01 -0.58 (-1.28, 0.11) 0.101

African American 49 -4.96 48 -3.89 -1.06 (-1.88,-0.25) 0.010

Population
Diclectin Placebo Diclectin vs. Placebo

 
Source: Statistical Reviewer’s Analysis of NDA 21876, Table 9, page 13. 
Definitions: ITT-E = intent-to-treat – efficacy; CI = confidence interval. 
 
Medical officer’s Comments: 
 
As shown in Table 13 prepared by the Statistical reviewer, “black women had almost 
twice treatment improvement of Diclegis over placebo than that of white women.” 

6.1.8 Analysis of Clinical Information Relevant to Dosing 
Recommendations 

As previously noted, the majority of subjects in Study DIC-301 experiencing symptoms 
of NVP required more than 28 tablets (minimum of 2 per night for 14 days) of study 
medication (67.9%, 89 of 131 Diclegis-treated subjects and 64.8%, 81 of 125 placebo-
treated subjects).  Based on individual response to study medication and a persistent 
PUQE score > 3, subjects could take 1 additional tablet in the morning and 1 additional 
tablet in the mid-afternoon, if needed, to control symptoms throughout the day. 
 
Overall, sixty-four (64) of Diclegis-treated subjects (48.9%) and 41 of placebo-treated 
subjects (32.8%) requested to continue study medication (p=0.009) at the completion of 
Study DIC-301. 
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6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

No discussions of persistence of efficacy and/or tolerance effects are presented in the 
NDA application. 

6.1.10 Additional Efficacy Issues/Analyses 

Per the application, the PUQE score based on 1) subjects with complete data via LOCF 
and 2) per protocol subjects were similarly performed separately for sensitivity purposes 
to examine the impact of missing data and data imputation.  Table 14 shows the 
analysis for subjects with complete data presented in the application.  Table 15 shows 
the PP analysis presented in the application. 
 
Table 14: Sensitivity Analysis: Change from Baseline to Day 15 (± 1 day) in PUQE  

  Score, Subjects with Complete Data via LOCF 
Data/Category 
Subjects with Complete 
Data via LOCF 

 
Statistics 

Diclegis 
N = 131 

Placebo 
N = 125 

Baseline N 
Mean ± SD 

Median 
Min, Max 

101 
9.0 ± 2.1 

9.0 
6, 15 

75 
8.7 ± 2.1 

8.0 
6, 15 

Day 15 (± 1 day) N 
Mean ± SD 

Median 
Min, Max 

101 
3.9 ± 1.6 

3.0 
3, 10 

75 
4.2 ± 1.7 

4.0 
3, 10 

Change from baseline N 
Mean ± SD 

Median 
Min, Max 

101 
-5.1 ± 2.5 

-5.0 
-11. 2 

75 
-4.5 ± 2.5 

-4.0 
-11, 1 

P-value for Comparison - 0.184a - 
Source: Adapted from NDA 21876, Clinical Study Report, Table 14.4.1.2. 
a.  P-values for treatment comparison (Diclegis vs. Placebo) from rank-based analysis of variance 

stratified by center. 
Definitions: LOCF = last observation carried forward, SD = standard deviation, Min = minimum, max = 
maximum. 

Table 15:  Sensitivity Analysis: Change from Baseline to Day 15 (± 1 day) in PUQE 
Score, Per Protocol Subjects 

Data/Category 
Per Protocol Subjects 

 
Statistics 

Diclegis 
N = 131 

Placebo 
N = 125 

Baseline N 
Mean ± SD 

Median 
Min, Max 

103 
9.1 ± 2.1 

9.0 
6, 15 

79 
8.8 ± 2.1 

8.0 
6, 15 

Day 15 (± 1 day) N 
Mean ± SD 

Median 
Min, Max 

103 
3.8 ± 1.5 

3.0 
3, 10 

75 
4.2 ± 1.7 

3.0 
3, 10 
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The results in Table 16 shows that only the PP population demonstrated a statistically 
significant treatment improvement of 0.49 out of a total 15 score (p=0.044). 
 
The results in Table 17 shows that there was no treatment difference in the PUQE score 
and only one of the individual components, number of retching episodes, had a 
statistically significant improvement of 0.18 out of a total 5 score (p=0.035).   
 
At the statistician request, the Applicant also provided a sensitivity analysis using a 
mixed model repeated measures (MMRM) model (using daily measure from day 1 to 
day 14 without imputation) to explore the sensitivity of imputation for missing values.  
This information was received December 5, 2012 and confirmed by the statistical 
reviewer.  See Table 18. 
 
Table 18: Mixed Model Repeated Measures (MMRM) Modela 

Mixed Model for Repeated Measurement 
 P-value 

No Interaction Term 
P-value 

Interaction Term 
(Treatment * Visit 

Primary: PUQE Score 0.0003 0.0002** 
Number of Hours of Nausea 0.0069 0.0074 
Number of Times Vomiting 0.0014 0.0008** 
Number of retching Episodes 0.0029 0.0024** 
Source: Adapted from Applicant’s response to information request received on December 5, 2012, 

response to question no. 3. 
** Treatment and visit interaction is significant at level of 0.05. 
a. Mixed model was applied with score as the response variable, treatment visit and baseline score as the 

independent variables. 
 
Medical Officer’s Comments: 
 
The results for the MMRM sensitivity analysis show a significant treatment improvement 
in the PUQE score and for all 3 of its individual components.  See the Statistical Review 
for more discussion regarding the results of the mixed model repeat measure analysis. 
 
Medical Officer’s Efficacy Summary Comments: 
 
This reviewer recommends approval of Diclegis (10 mg doxylamine and 10 mg 
pyridoxine) delayed release oral tablets, taken as follows: 2 tablets at bedtime, 1 
additional tablet taken in the morning, if needed, and 1 additional tablet taken mid-
afternoon, if needed, for the treatment of nausea and vomiting of pregnancy in patients 
who do not respond to conservative management. 
 
The data presented in the application for the single, placebo-controlled 15-day clinical 
trial supports the approval of Diclegis.  A statistically significant difference between 
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Diclegis versus placebo was demonstrated (p=0.006).  The analysis results confirmed a 
treatment improvement of -0.73 (95% CI, -1.25, -0.22) in pregnant women with NVP in 
the ITT-E population via LOCF.   
 
The result of the analysis of the primary endpoint (mean change in the PUQE score 
from Baseline to Day 15) was supported by the analysis of the Global Assessment of 
Well-Being, one of the secondary efficacy endpoints.  The mean change in the Global 
Assessment of Well-Being score from Baseline to Day 15 was statistically significantly 
higher in the Diclegis group than in the placebo group (p=0.005). 
 
At the end of the 15-day clinical trial, 48.9% of subjects receiving Diclegis requested to 
continue on the study drug, as compared with 32.8% of placebo subjects indicating to 
this reviewer that the Diclegis treatment effect was clinically meaningful to the women in 
the Diclegis treatment group. 
 
The 1975 FDA Review of the “8-way” study confirms that doxylamine alone and the 
combination of doxylamine and pyridoxine were effective in the control of nausea and 
vomiting of pregnancy.  The FDA approved the combination of 10 mg doxylamine and 
10 mg pyridoxine on November 4, 1976 for the treatment of “nausea and vomiting of 
pregnancy which are unresponsive to conservative measures such as ---.”  
 
In 1999, the Agency determined that Bendectin® was not “withdrawn from sale for 
reasons of safety or effectiveness” (Federal Register Notice, August 9, 1999). 
 
 

7 Review of Safety 

7.1 Methods 

In the NDA application, data supporting the safety of Diclegis are derived from several 
sources including: 
 
1. Data from the Clinical Study Report for the 15-day Phase 3 Study DIC-301. 
2.  Data from the 120-Day Safety Update received on October 5, 2012. 
3.  Data presented in the Summary of Clinical Safety for the 4 Phase 1 studies and 

Phase 3 Study DIC-301. 
4.  The Agency’s August 9, 1999 determination of safety of the Reference Listed Drug, 

Bendectin® (10 mg doxylamine succinate and 10 mg pyridoxine HCL). 
5. Safety data provided for Diclectin® (10 mg doxylamine succinate and 10 mg 

pyridoxine HCL) manufactured by Duchesnay Inc. in Canada. 
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7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

The Diclegis clinical development program consists of 5 studies which provided safety 
information: 
 
● Study 02163; Phase 1 bioavailability study 
● Study 02191; Phase 1 bioavailability study 
● Study 70294; Phase 1 bioavailability study 
● Study 70381; Phase 1 pharmacokinetic study 
● Study DIC-301; Phase 3 safety and efficacy study 
 
These 5 studies ranged from a single daily dose to 18 days of multiple dosing, and 
evaluated a single daily dose of 10 mg doxylamine/10 mg pyridoxine, single daily dose 
of 20 mg doxylamine/20 mg pyridoxine, and multiple doses of 20 mg doxylamine/20 mg 
pyridoxine up to multiple daily doses of 40 mg doxylamine/40 mg pyridoxine.  See Table 
19 for a summary of clinical studies. 
 
Table 19: Summary of Clinical Studies Providing Safety Information 
Study Identifier 
Type of Study 

Study Design 
Study Objectives 

Number of Subjects 
Route of Administration 
and Regimen 

Treatment Duration 

Study 70294 
Bioavailability 

Randomized, single-
dose, crossover study 
separated by 27 days 
 
Effect of food on the 
bioavailability of 
doxylamine/pyridoxine 
under fasting and fed 
conditions 

42 healthy adult females 
 
Oral dose 
 
2 x 10 mg 
doxylamine/10 mg 
pyridoxine 

A single oral dose was 
administered in each 
study period. 
 
The treatment phases 
were separated by a 
washout period of 27 
days. 

Study 02163 
Bioavailability 

Randomized, 2-way 
crossover, relative 
bioavailability 
 
To compare the rate 
and extent of absorption 
of delayed release 
doxylamine/pyridoxine 
tablet to oral solution 
under fasting conditions 

22 healthy adult females 
 
Test product: oral 
2 single doses of 10 mg 
doxylamine/10 mg 
pyridoxine 
 
Reference product: 
reconstituted powder 

Each dose separated by 
a washout period of 28 
days 

Study 02191 
Bioavailability 

Randomized, 2-way 
crossover, relative 
bioavailability 
 
To assess the effect of 
food on the 
bioavailability of 
doxylamine/pyridoxine 

22 healthy adult females 
 
Test product: oral 
2 single doses of 10 mg 
doxylamine/10 mg 
pyridoxine 

Each dose separated by 
a washout period of 28 
days 
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under fed and fasting 
conditions 

Study 70381 
Pharmacokinetic 

Single and multiple 
dose crossover 
 
Single and multiple 
dose safety and 
pharmacokinetic study 
in healthy nonpregnant 
female subjects 

18 healthy adult females 
 
Oral single dose of 2 x 
10 mg doxylamine/10 
mg pyridoxine at 22:00 
hours on Day 1 
 
Oral multiple doses of a 
single 10 mg 
doxylamine/10 mg 
pyridoxine tablet at 9:00 
hours and 16:00 hours 
and 2 x 10 mg/10 mg at 
22:00 hours on Days 3 
to 18 

18 days 

Study DIC-301 
Safety and efficacy 

Double-blind, 
randomized, placebo-
controlled 

203 completed pregnant 
subjects at least 18 
years of age, with a 
gestational age of 4 to 
14 weeks with NVP, a 
PUQE score of ≥ 6, and 
not responsive to 
conservative 
management 

Study had a 15-day 
period consisting of 14 
dosing days 

Source: Adapted from NDA 21876, Tabular Listing of Clinical Studies, Table 5.2-1. 

7.1.2 Categorization of Adverse Events 

An AE was defined as any untoward medical occurrence, whether or not related to the 
study product, experienced by a subject on or after Day 1 (first dose administered) 
through Day 15 or the Early Termination Visit.  For subjects who continued to receive 
medication for compassionate use, treatment-emergent adverse events (TEAEs) were 
collected for the 30 days following compassionate dispensation of the study drug.   
 
The severity of the AE was assessed according to the following guidelines:  
 
 Mild: not limiting usual activities  
 Moderate: some limitations of usual activities  
 Severe: causing inability to perform usual activities  
 
The investigator made a determination of the relationship of the AE to the study drug 
using the following guidelines:  
 
Not Related:  An AE that did not follow a reasonable temporal sequence from 

administration of the drug and that could be reasonably explained by other 
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factors, including underlying disease, complications, concomitant drugs, or 
concurrent treatment.  

Unlikely:  An AE that followed a reasonable temporal sequence from administration 
of the drug, but there was not a reasonable causal relationship between 
the administration of the drug and the AE. 

Possible:  An AE that followed a reasonable temporal sequence from the 
administration of the drug (including the course after withdrawal of the 
drug) and that could not be excluded as being possibly caused by the drug 
(e.g., existence of similar reports attributed to the suspected 
drug and/or its analogues; reactions attributable to the pharmacological 
effect of the drug), although other factors such as underlying disease, 
complications, concomitant drugs, or concurrent treatment were 
presumable.  

Probable:  An AE that followed a reasonable temporal sequence from administration 
of the drug (including the course after withdrawal of the drug) and that 
could be excluded as being possibly caused by other factors, such as 
underlying disease, complications, concomitant drugs, or concurrent 
treatment.  

Definite:  An AE that followed a reasonable temporal sequence from administration 
of the drug (including the course after withdrawal of the drug), or followed 
a known or hypothesized cause effect relationship.  

 
All AEs collected were coded using the Medical Dictionary for Regulatory Activities 
(MedDRA, version 10.0 or higher), classified by system organ class (SOC) and 
preferred term (PT).  

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and 
Compare Incidence 

A Summary of Clinical Safety (SCS) is included in the application.  The SCS provided 
information on the 5 above mentioned studies. 
 

7.2 Adequacy of Safety Assessments 

The frequency and severity of all adverse events were collected from subject diaries, 
visits, and phone call interviews and tabulated by treatment group, system organ class, 
preferred term, severity, and relationship to study drug.  The relationship of adverse 
events to plasma/whole blood drug concentrations were also evaluated.  In addition, 
laboratory tests, an obstetric ultrasound, and physical examination including vital signs 
were conducted. 
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7.2.1 Overall Exposure at Appropriate Doses/Durations and 
Demographics of Target Populations 

A summary of the overall extent of exposure in the Diclegis clinical development 
program is shown in Table 20. 
 
Table 20: Overall Extent of Exposure in the Diclegis Clinical Development Program 
 
Study 

 
Study Population 

 
N 

Daily Dose of 
Study 

Medicationa 

 
Duration of Use 

 
Study 02163 

Healthy, non-
pregnant 

premenopausal 
women 18 to 45 

years of age 

 
22 randomized 
18 completers 

 
20/20 

2 days with doses 
separated by 28 

days 

 
Study 02191 

Healthy, non-
pregnant 

premenopausal 
women 18 to 45 

years of age 

 
22 randomized 
22 completers 

 
20/20 

2 days with doses 
separated by 28 

days 

 
Study 70294 

Healthy, non-
pregnant 

premenopausal 
women 18 to 45 

years of age 

 
44 randomized 
42 completers 

 
20/20 

2 days with doses 
separated by 

27days 

 
Study 70381 

Healthy, non-
pregnant 

premenopausal 
women 18 to 45 

years of age 

 
18 randomized 
18 completers 

 
20/20 (2 days) 

40/40 (16 days) 

 
18 days 

 
Study DIC-301 

Pregnant women 
at least 18 years of 

age, gestational 
age 7 to 14 weeks 

 
280 randomized 
256 ITT-efficacy 
261 ITT-safety 

 
20/20 (minimum) 
40/40 (maximum) 

 
14 days 

Source: Adapted from NDA 21876, Clinical Overview, Table 2.5-9, page 31 of 61. 
a. Daily dose of mg of doxylamine succinate/mg pyridoxine hydrochloride. 
 
The demographics for the 5 Diclegis clinical studies are summarized in Table 21. 
 
Table 21: Summary of Diclegis Study Demographics 
 
 
Category 
- Statistic 

Study 02163 
Safety 

Population 
N=22 

Study 02191 
Safety 

Population 
N=22 

Study 70294 
Safety 

Population 
N=44 

Study 70381 
Safety 

Population 
N=18 

Study DIC-301 
Safety 

Population 
N=132 

Age (years) 
- Mean ± SD 
- Range  

 
29 ± 8 

18 – 42 

 
32 ± 8 

19 – 44 

 
30 ± 7 

19 – 45 

 
33 ± 9 

20 – 45 

 
26 ± 6 

18 – 45 
Race, N (%)      
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- White 
- Black 
- Asian 
- Other 

18 (81.8%) 
1 (4.5%) 

0 
3 (13.6%) 

19 (86.4%) 
1 (4.5%) 

0 
2 (9.1%) 

43 (97.7%) 
1 (2.3%) 

0 
0 

18 (100%) 
0 
0 
0 

80 (60.2%) 
50 (37.6%) 
2 (1.5%) 
1 (0.8%) 

Weight 
- Mean ± SD 
- Range 

 
61.8 ± 8.3 

47.9 – 76.4 

 
61.6 ± 6.9 

51.3 – 73.2 

 
64.3 ± 7.9 

50.0 – 81.0 

 
66.4 ± 8.9 

53.5 – 83.6 

 
74.4 ± 22.4 
40.6, 164.4 

BMI (kg/m2) 
- Mean ± SD 
- Range 

 
23.1 ± 2.6 

19.1 – 28.1 

 
23.0 ± 2.1 

20.1 – 28.4 

 
24.3 ± 2.7 

19.5 – 29.6 

 
24.9 ± 2.6 

20.1 – 29.4 

 
28.9 ± 7.6 

16.7 – 53.2 
Source: Adapted from NDA 21876, Summary of Clinical Safety, Table 2.7.4-2, page 7 of 44. 
 
Medical Officer’s Comments: 
 
The notable difference across the 5 total studies conducted during the Diclegis 
development program include: 1) Phase 3 Study DIC-301 has a reasonable 
representation of a minority population (37.6% black), and 2) the weight and mean BMI 
were higher in Study DIC-301, probably due to the presence of the pregnancy. 
 
The demographic and baseline characteristic for the single Phase 3 Study DIC-301 are 
shown in Table 4 on page 50 of this review 

Medical Officer’s Comments: 

As shown in Table 4, the demographic characteristics of the study population in Study 
DIC-301 were similar between both treatment groups.  Based on the information 
provided in Table 4, pregnant study participants waited approximately 4 weeks after the 
start of NVP to seek treatment.  Study participants presented with approximately the 
same level of NVP severity at baseline (mean (SD) of 9.0 ± 2.1 for Diclegis-treated 
subjects and 8.8 ± 2.1 for placebo-treated subjects out of a possible 15 points). 

7.2.2 Explorations for Dose Response 

No exploration of dose response was included in the application. 

7.2.3 Special Animal and/or In Vitro Testing 

See the Pharmacology/Toxicology Review for a full discussion of special animal and/or 
in vitro testing in the Diclegis development program. 

7.2.4 Routine Clinical Testing 

The clinical evaluations conducted in Study DIC-301 met the recommended routine 
clinical standard for testing healthy pregnant women 18 to 45 years of age.  See a 
description of the safety assessment, including the laboratory assessments, completed 
in Study DIC-301 on page 41 of this review. 
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7.2.5 Metabolic, Clearance, and Interaction Workup 

No outstanding biopharmaceutical issues have been identified. 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug 
Class 

No combination product containing 10 mg doxylamine and 10 mg pyridoxine is 
approved in the U.S.  Diclectin® (10 mg doxylamine succinate and 10 mg pyridoxine 
HCL) delayed release tablet is approved for use in Canada and is “indicated in cases of 
nausea and vomiting of pregnancy.”   
 
The Canadian Monograph for Diclectin® (Date of Revision: April 30, 2009) indicated the 
following: 
 
● “The most common adverse reaction associated with doxylamine succinate is 

drowsiness.  Other adverse reactions associated with doxylamine succinate may 
include: vertigo, nervousness, epigastric pain, headache, palpitations, diarrhea, 
disorientation, irritability, convulsions, urinary retention or insomnia.” 

 
● “Pyridoxine is a vitamin that is generally recognized as having no adverse effects.” 
 

7.3 Major Safety Results 

7.3.1 Deaths 

No study subject deaths occurred in any of the five clinical trials conducted during the 
Diclegis development program.  Fetal deaths in Study DIC-301 are described in 
Subsection 7.3.4 Significant Adverse Events in this review. 
 
The 120-Day Safety Update Report, received on October 5, 2013, indicated “there are 
no new data to report” for the Diclegis development program. 

7.3.2 Nonfatal Serious Adverse Events 

No serious adverse events (SAEs) were reported in Phase 1 Studies 02163, 02191, 
70294, and 70381. 
 
In Study DIC-301, serious adverse events (SAEs) were collected from the time of the 
first dose until 30 days after the subject had either discontinued study medication or 
started on compassionate medication.  As shown in Table 22, a total of 9 SAEs were 
reported for this study with 3.0% (4 of 133 Diclegis-treated subjects) in the Diclegis 
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treatment group, and 3.9% (5 of 128 placebo-treated subjects) in the placebo treatment 
group.   
 
Table 22: Serious Treatment-Emergent Adverse Events in Phase 3 Study DIC-301, 

ITT-S Population 
 
System Organ Class 
- Preferred Term 

Diclegis 
(N = 133) 

n (%) 

Placebo  
(N = 128) 

n (%) 
Number of Subjects with at least one Serious TEAE 4 (3.0) 5 (3.9) 
Hepatobiliary Disorders 
- Bile duct stone 

 
0 

 
1 (0.8) 

Pregnancy, Peurperium and Perinatal Conditions 
- Abortion missed 
- Abortion spontaneous 
- Fetal disorder 
- Intrauterine death 
- Premature rupture of membrane 

 
1 (0.8) 
2 (1.5) 

0 
1 (0.8) 

0 

 
1 (0.8) 
1 (0.8) 
1 (0.8) 

0 
1 (0.8) 

Source:  Adapted from NDA 21876, Clinical Overview, Table 2.5-12, page 36 of 61, Summary of Clinical 
Safety, Table 2.7.4-8, page 20 of 44, and Clinical Study Report, Table 12.3, page 57 of 84. 

Definitions: ITT-S = intent-to-treat – safety, TEAE = treatment-emergent adverse event. 
 
Medical Officer’s Comments: 
 
Per the application, 8 of these 9 treatment-emergent serious adverse events (SAEs)  
were considered not related to the study medication and 1 of the 9 SAEs was 
considered unlikely related to study medication.  Three (3) of the 9 listed treatment-
emergent SAEs occurred during compassionate use of Diclegis following completion of 
Study DIC-301.  Two (2) of the 9 listed treatment-emergent SAEs occurred within the 
30-day window following the completion of Study DIC-301 in subjects who did not elect 
to continue compassionate use of Diclegis. 
 
Table 22 shows similarity between the treatment groups in regards to pregnancy and 
perinatal outcomes/conditions, in particular missed/spontaneous abortions.  More than 
80% of spontaneous abortions are in the first 12 weeks of gestation, and at least half 
result from chromosomal anomalies.  After the first trimester, both the spontaneous 
abortion rate and the incidence of chromosomal anomalies decrease.9  For women in 
their childbearing years, the chances of having a spontaneous abortion can range from 
10 to 25%.  The reason for spontaneous abortion is varied, and most causes cannot be 
identified.  Several factors may be involved including, but not limited to, maternal age, 
maternal health problems (for example, diabetes), maternal hormonal problems or 
infections, and lifestyle (for example, smoking, drug use, malnutrition, and excessive 
caffeine use). 

                                            
9 Williams Obstetrics, 23rd Ed, Chapter 9 Abortion; McGraw-Hill; 2010:215-237. 
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7.3.3 Dropouts and/or Discontinuations 

In Study DIC-301, there were 11 subjects that discontinued study drug due to an AE.  
Six (6) subjects were in the Diclegis treatment group (4.5%, 6 of 133 Diclegis-treated 
subjects), and 5 subjects were in the placebo treatment group (3.9%, 5 of 128 placebo-
treated subjects).   
 
Four (4) of the 11 events leading to early discontinuation (2 in the Diclegis treatment 
group [1 missed abortion and 1 spontaneous abortion] and 2 in the placebo treatment 
group [1 spontaneous abortion and 1 bile duct stone]) were considered serious 
treatment-emergent adverse events.  These 4 cases are discussed below: 
 
● Subject 11-001; Diclegis treatment group; 25 years of age; missed abortion: 

Screening ultrasound = 11 weeks gestation 
 Medical/obstetrical history = recurrent pyelonephritis; previous miscarriage, previous 

elective cesarean delivery; no previous NVP 
 First dose of study medication = 11 weeks gestation (March 18, 2008) 
 Study drug daily use = 3 tablets  
 Early termination date = March 27, 2008; refused End-of-Study procedures 
 Missed abortion on  = D&C performed; recovered; Investigator 

assessed event as severe and unlikely related to study drug. 
● Subject 11-053; Diclegis treatment group; 24 years of age; spontaneous abortion: 

Screening ultrasound = 10 weeks gestation 
 Medical/Obstetrical history = 4 spontaneous vaginal deliveries with NVP in each 
 First dose of study medication = 10 weeks gestation (May 5, 2009) 
 Study drug daily dose = 4 tablets 
 Experienced vaginal bleeding = May 13, 2009 
 Emergency room visit = placed on bed rest 
 Hospitalized =  spontaneous abortion; recovered with sequelae; last 

dose of study drug May 17, 2009 
  Completed early termination procedures = May 20, 2009; Investigator assessed both 

events (vaginal hemorrhage and spontaneous abortion) as not related to study drug. 
● Subject 11-047; placebo treatment group; 31 years of age; spontaneous abortion: 
  Screening ultrasound = 8 weeks gestation 
 Medical/Obstetrical history = 2 spontaneous vaginal deliveries with NVP in each 
 First dose of study medication = 8 weeks gestation (March 26, 2009) 
 Study drug daily dose = 4 tablets 
 Vaginal bleeding = March 27, 2009 
 Hospitalized =  spontaneous abortion; recovered 
 Early termination = March 29, 2009; Investigator assessed events as not related to 

study drug 
● Subject 20-007; placebo treatment group; 32 years of age; bile duct stone: 
 Screening ultrasound = 9 weeks gestation 
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 Medical/Obstetrical history = cholecystectomy and recreational drug use, obstetric 
history of abortion, miscarriage, and 2 spontaneous vaginal deliveries with NVP in 
each 

 First dose of study medication = February 28, 2008 (only dose taken) 
 Hospitalization on  = bile duct stone; treated; recovered 
 Early termination = March 4, 2008; Investigator assessed the event as severe and 

not related to study drug. 
 
Medical Officer’s Comments: 
 
This reviewer concurs that the 4 subjects discussed above experienced serious adverse 
events that led to their discontinuation from Study DIC-301.  As noted previously 
spontaneous abortion (also called miscarriage) is the most common type of pregnancy 
loss.  This reviewer concurs with the Investigator assessment of causality in the 4 cases 
discussed above. 
 
The 7 remaining events leading to study discontinuation (4 in the Diclegis treatment 
group and 3 in the placebo treatment group) were considered non-serious treatment-
emergent adverse events in the application: 
 
● Subject 10-012; Diclegis treatment group; 28 years of age; somnolence: 
 Screening ultrasound = 7 weeks gestation 
 Medical/Obstetrical History = Bell’s palsy and ventricular septal defect; previous 

obstetrical history of vaginal abortion, 2 spontaneous miscarriages, and 2 
spontaneous vaginal deliveries with NVP 

 First dose of study medication = April 7, 2008 (only dose taken) 
 Somnolence = April 8, 2008 
 Early termination = April 9, 2008; recovered from event; Investigator assessed the 

event as mild and definitely related to study drug. 
● Subject 10-015; Diclegis treatment group; 19 year of age; syncope: 
 Screening ultrasound = 10 weeks gestation 
 Medical/Obstetrical history = intermittent headaches; allergy to penicillin; previous 

emergency cesarean section, miscarriage, and abortion with NVP 
 First dose of study medication = April 18, 2008 
 Syncope = April 23, 2008 
 Early termination = April 23, 2008; recovered; Investigator assessed the event as 

mild and possibly related to study drug. 
● Subject 12-025; Diclegis treatment group; 22 years of age; somnolence: 
 Screening ultrasound = 10 weeks gestation 
 Medical/Obstetrical history = migraine headaches, gallbladder surgery, hypertension 

in previous pregnancy; obstetric history of 3 spontaneous vaginal deliveries with 
NVP in each 

 First dose of study medication = October 21, 2008 
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 Completed study = November 3, 2008; started compassionate use on November 4, 
2008 

 Somnolence = November 10, 2008; discontinued compassionate study drug; 
recovered; Investigator assessed event as mild and possibly related to study drug.  

● Subject 31-024; Diclegis treatment group; 32 years of age; dizziness: 
 Screening ultrasound = 7 weeks gestation 
 Medical/Obstetrical history = no previous history 
 First dose of study medication = December 12, 2008 (only dose taken) 
 Dizziness = December 12, 2008 
 Early Termination = December 12, 2008; no treatment; Investigator assessed event 

as probably related to study drug  
● Subject 10-036, placebo treatment group; 23 years of age; dyspepsia/intermittent 

headaches 
 Screening ultrasound = 10 weeks gestation 
 Medical/Obstetrical history = asthma; 3 spontaneous vaginal deliveries with NVP in 

each 
 First dose of study medication = August 14, 2008 
 Dyspepsia and intermittent headaches = August 17, 2008 
 Early termination = August 18, 2008; recovered; Investigator assessed both events 

(dyspepsia and headaches) as mild and possibly related to study drug. 
● Subject 12-030; placebo treatment group; 32 years of age; somnolence: 
 Screening ultrasound = 8 weeks gestation 
 Medical/Obstetrical history = back pain; previous emergency cesarean section and 

previous elective cesarean section with NVP in each 
 First dose of study medication = November 11, 2008 
 Somnolence = November 12, 2008 
 Early termination = November 19, 2008; recovered; Investigator assessed event as 

mild and possibly related to study drug. 
● Subject 12-035; placebo treatment group; 21 years of age; abdominal pain: 
 Screening ultrasound = 8 weeks gestation 
 Medical/Obstetrical history = spontaneous vaginal delivery with NVP 
 First dose of study medication = January 16, 2009 
 Study drug daily dose = 3 tablets 
 Abdominal pain = January 22, 2009 to February 10, 2009 
 Early termination = January 22, 2009; required no treatment; Investigator assessed 

event as mild and possibly related to study drug. 
 
Medical Officer’s Comments: 
 
This reviewer concurs that these 7 subjects did not experience a serious adverse 
events in Study DIC-301.  This reviewer also concurs with the Investigator’s 
assessment that these cases were either definitely (1 case), probable (1 case), and 
possible related (5 cases) to study medication (4 subjects received Diclegis and 3 
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subjects received placebo) with Subject 10-036, in the placebo-treatment group, the 
possible exception (dyspepsia/intermittent headaches).  
 
Somnolence, dizziness, syncope, and abdominal pain are reported side effects, among 
other reported side effects, with the use of antihistamines such as doxylamine.  Two 
Diclegis-treated subjects and 1 placebo-treated subject discontinued Study DIC-301 
due to somnolence. 

7.3.4 Significant Adverse Events 

The following significant adverse events were reported in Phase 3 Study DIC-301 that 
occurred while on compassionate use of Diclegis following completion of Study DIC-
301: 
 
● Subject 10-002; Diclegis treatment group during Study DIC-301; 32 years of age: 

intra-uterine death: 
 Screening ultrasound = 6 weeks gestation 
 Medical history = gunshot wound with removal of part of the pancreas and 

splenectomy; obstetric history of multiple spontaneous vaginal deliveries; no 
previous NVP 

 First dose of study medication = 7 weeks gestation (February 22, 2008)  
 Study drug daily use = 3 tablets 
 Completed study = March 5, 2006 and continued compassionate Diclegis use 
 Hospitalization =  intra-uterine death; determined to be 9.6 weeks 

gestation with possible cystic hygroma; dilation and curettage (D&C) performed; 
recovered; Investigator assessed the event as severe and not related to study drug. 

 ● Subject 11-030; Diclegis treatment group during Study DIC-301; 36 years of age; 
spontaneous abortion:  

 Screening ultrasound = 8 weeks gestation 
 Medical history = atypical depressive disorder; spontaneous vaginal delivery with 

NVP 
 First dose of study medication = 9 weeks gestation (November 11, 2008) 
 Study drug daily dose = 4 tablets 
 Completed study = November 23, 2008 and continued compassionate Diclegis use 
 Vaginal bleeding = November 24, 2008  
 Hospitalized =  spontaneous abortion; hospitalized for 

observation; Investigator assessed both events (vaginal hemorrhage and 
spontaneous abortion) as not related to study drug 

● Subject 12-033; placebo treatment group during Study DIC-301; 19 years of age; 
missed abortion:  

 Screening ultrasound = 8 weeks gestation 
 Medical history = right upper quadrant abdominal pain, no previous obstetrical 

history 
 First dose of study medication = 8 weeks gestation (December 4, 2008)  
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 Study drug daily dose = 4 tablets 
 Completed study = December 18, 2008 and continued compassionate Diclegis use  
 Missed abortion = ; treatment with single dose misoprostol; 

recovered; Investigator assessed event as severe and not related to study drug 
 
The following 2 subjects did not continue compassionate Diclegis use after completion 
of Study DIC-301, but reported adverse events within the 30-day window after 
completion of the study: 
● Subject 30-005; placebo treatment group during Study DIC-301; 18 years of age; 

premature rupture of membranes: 
 Screening ultrasound = 13 weeks gestation 
 Medical history = vaginal bleeding with present pregnancy; no previous obstetric 

history 
 First dose of study medication = 13 week gestation (May 12, 2008)  
 Study drug daily dose = 4 tablets 
 Completed study = May 28, 2008; did not continue on compassionate Diclegis use; 

unable to contact for 30 day follow-up phone call 
 Reported SAE = June 6, 2008 of premature of membranes 
 Hospitalization =  single dose of misoprostol PO and intravaginally to 

induce labor; abortion; Investigator assessed event as not related to study drug; 
recovered; completed the study 

● Subject 31-033; placebo treatment group during Study DIC-301; 24 years of age; 
fetal disorder: 

 Screening ultrasound = 8 weeks gestation; no abnormal clinically significant findings 
 Medical history = no previous medical or obstetrical history 
 First dose of study medication = 8 weeks gestation (May 18, 2009) 
 Study drug daily dose = 4 tablets  
 Vaginal spotting = May 26, 2009 to May 28, 2009 
 Completed study = June 1, 2009; did not continue compassionate Diclegis use 
 30-day phone follow-up call = fetal disorder diagnosed on June 25, 200 (fetal 

echocardiogram showed ectopia cordis; ultrasound showed gastroschisis); 
underwent D&C; recovered; Investigator assessed event as severe and not related 
to study drug. 

 
No significant adverse events were reported in Studies 02163, 02191, 70294, and 
70381. 
 
Medical Officer’s Comments: 
 
The occurrence of spontaneous abortion in early pregnancy has previously been 
discussed in this review. 
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alone overdose presented in the 120-Day Safety Update Report received on October 5, 
2012. Per the application, the lethal dosage of doxylamine in humans is reported as 25-
250 mg/kg body weight. 
 
Medical Officer’s Comments: 
 
These reported signs and symptoms pertain to the doxylamine component of Diclegis.  
It is, therefore, appropriate to included the signs and symptoms of overdosage in 
labeling as well as the treatment procedures and specific measures that may be needed 
for support of vital functions. 
 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

Treatment-emergent adverse events (TEAEs) were defined as AEs experienced by the 
subjects that occurred on or after Day 1 (first dose administered) through Day 15 or the 
Early Termination Visit.  For subjects who continued to receive medication for 
compassionate use after Day 15, TEAEs were collected for the 30 days following 
compassionate dispensation of the study drug. 
 
The common adverse events reported in the 4 Phase 1 studies in the Diclegis 
development program are illustrated below by study: 
 

- Study 02163:  Headache (23.0%, 17 subjects) 
     Nausea (16.2%, 12 subjects) 
- Study 02191:  Headache (11.8%, 6 subjects) 
- Study 70294:  Headache (13.6%, 6 subjects) 
    Catheter site pain (13.6%, 6 subjects; used for blood   
    sampling) 
    Somnolence (11.4%, 5 subjects) 
- Study 70381:  Nausea (50%, 9 subjects) 
    Headache (44%, 8 subjects) 

 
Medical Officer’s Comments: 
 
As previously noted, the Phase 1 studies involved single and multiple doses, and 
included daily doses of 10 mg doxylamine/10 mg pyridoxine and 20 mg doxylamine/20 
mg pyridoxine, and multiple doses up to 40 mg doxylamine/40 mg pyridine daily.  The 
adverse events reported among the 4 Phase 1 studies are not unexpected adverse 
effects and are similar to the adverse events reported in the Phase 3 Study DIC-301.  
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The occurrence of catheter site pain in Phase 1 Study 70381 is also not unexpected, 
due to the placement of an indwelling catheter to facilitate blood collection. 
 
Of the 261 ITT-S subjects in Study DIC-301, seventy-four (74) of the 133 Diclegis-
treated subjects (55.6%) experienced at least 1 TEAE versus 66 (55.6%) of the 128 
placebo-treated subjects.  The most common adverse events in Study DIC-301 are 
shown in Table 23. 
 
Table 23: Common Treatment-Emergent Adverse Events (≥ 2 %) in Study DIC-301 
Adverse Event 
System Organ Class 
- Preferred Term 

Diclegis 
N=133 
n (%) 

Placebo 
N=128 
n (%) 

Gastrointestinal Disorders 
- Abdominal pain 
- Abdominal pain upper 
- Diarrhea 
- Dry mouth 
- Dyspepsia 
- Nausea 

23 (17.3) 
5 (3.8) 
3 (2.3) 
4 (3.0) 
4 (3.0) 
5 (3.8) 
2 (1.5) 

22 (17.2) 
8 (6.3) 
5 (3.9) 
2 (1.6) 
1 (0.8) 
2 (1.6) 
3 (2.3) 

General Disorder and Administration Site Cond. 
- Fatigue 

13 (9.8) 
9 (6.8) 

12 (9.4) 
8 (6.3) 

Infections and Infestations 
- Nasopharyngitis 

8 (6.0) 
3 (2.3) 

10 (7.8) 
5 (3.9) 

Musculoskeletal and Connective Tissue 
Disorders 
- Back pain 
- Pain in extremity 

11 (8.3) 
7 (5.3) 
4 (3.0) 

4 (3.1) 
4 (3.1) 
0 (0.0) 

Nervous System Disorder 
- Dizziness 
- Headache 
- Somnolence 

42 (31.6) 
8 (6.0) 

17 (12.8) 
19 (14.3) 

37 (28.9) 
8 (6.3) 

20 (15.6) 
15 (11.7) 

Reproductive System and Breast Disorders 
- Vaginal hemorrhage 

8 (6.0) 
5 (3.8) 

6 (4.7) 
3 (2.3) 

Respiratory, Thoracic and Mediastinal 
Disorders 
- Cough 

 
6 (4.5) 
3 (2.3) 

 
3 (2.3) 
1 (0.8) 

Source: Adapted from NDA 21876, Clinical Study Report for Study DIC-301; Table 14.5.2 in 14.3 Safety 
Summary Tables and Figures, page 64 of 84. 
 
Medical Officer’s Comments: 
 
The number of subjects experiencing adverse events, as shown in Table 23, is not 
significantly different between the two treatment groups. 
 
In Study DIC-301, there were 2 severe TEAEs considered related to Diclegis including 
fatigue (possible) and fatigue/exhaustion (probable), and 1 severe TEAE considered 
related to placebo (headache, possible). 
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Study DIC-301 did not demonstrate any safety or tolerability concerns for Diclegis (2 
tablets daily up to a maximum of 4 tablets daily) used to treat nausea and vomiting of 
pregnancy. 
 
Common Adverse Events Reported with Bendectin®: 
 
In the application, the Applicant provides a 1975 FDA Review of a randomized, double-
blind, multi-center, placebo-controlled study of Bendectin® conducted in 2,308 women 
with NVP under NDA10598/   Doses of 10 mg doxylamine, 10 mg 
dicyclomine hydrochloride, and 10 mg of pyridoxine, alone or in various combinations, 
were compared with placebo over 7 days in an 8-way study design.  Treatment groups 
included: 
 
1)  Bendectin® 1956 original formulation (10 mg doxylamine and 10 mg dicyclomine 

HCL and 10 mg pyridoxine) 
2)  10 mg doxylamine and 10 mg pyridoxine 
3)  10 mg dicyclomine HCL and 10 mg doxylamine 
4)  10 mg doxylamine alone 
5)  10 mg dicyclomine HCL and 10 mg pyridoxine 
6)  10 mg pyridoxine alone 
7)  10 mg dicyclomine HCL alone 
8)  Placebo 
 
See page 55 of this review for a brief description of the study design of this “8-way” 
study. 
  
Per the 1975 FDA Review of the study, “No serious adverse effects were reported for 
any of the medications (full summary in this volume).  The incidence of reported 
adverse effects among the medication groups varied from 8.7% for 
doxylamine/pyridoxine (versus 11.2% in the placebo group) to 15.2% for doxylamine, 
with a mean of 12% for the total population.  Drowsiness was an adverse effect 
relatable to one of the ingredients (doxylamine) of Bendectin.  Patient groups taking 
medication which contained doxylamine had an incidence of drowsiness from 1.56% to 
2.69% above placebo, whereas patients taking dicyclomine, pyridoxine, or a 
combination of dicyclomine/pyridoxine had an incidence of drowsiness of 1.42% or 
more below placebo.  The incidence of drowsiness among placebo patients was 
2.97%.”  See the following illustration of the overall percent of subjects experiencing 1 
or more adverse events in each of the 8 treatment groups. 
 
 Medication Group   % of Subjects 
  
 Bendectin    14.3 
 Doxylamine/pyridoxine  8.7 
 Dicyclomine HCL/doxylamine 13.4 
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Common Adverse Events Reported for Diclectin® (10 mg Doxylamine and 10 mg 
Pyridoxine) Approved in Canada: 
 
Post-marketing safety data for Diclectin® for the period February 1, 2012 to September 
1, 2012 is included in the 120-Day Safety Update Report.  During this reporting period, 
18 spontaneous case reports (individuals) representing a total of 38 adverse drug 
reactions (ADRs) were collected by Duchesnay.  Among the 18 case reports collected 
during this reference period, 2 were classified as serious and unexpected and the 
remaining 16 were non-serious cases (4 unexpected and 11 expected ADRs).  Both of 
the reported serious cases involved drug ineffectiveness.  The non-serious cases 
involved, but are not limited to, continued nausea and/or vomiting, seeing whole tablets 
in vomitus (2 cases), and increasing daily tablet intake to 7 tablets for relief (2 cases). 
 
The 120-Day Safety Update Report, received on October 5, 2013, also includes 
information on two ongoing studies of Diclectin® being conducted in Canada.  Study 
#0020010091, Part 2 is an extension of Part 1, an observational cohort design study of 
mother-child pairs to determine the effects of NVP and its treatment with Diclectin® on 
child neurodevelopment (45 children of mothers with NVP and Diclectin® use during 
pregnancy, 47 children of mothers with NVP and no Diclectin® use during pregnancy, 
and 29 children with mothers without NVP during pregnancy).  In part 1, the 
investigators concluded that “NVP has an enhancing effect on later child outcome.  
Further, Diclectin® did not appear to adversely affect fetal brain development and can 
be used to control NVP when clinically indicated.”  Part 2 which began in November 
2004 and is ongoing, involves women taking more than the recommended Diclectin® 
dose (instead of a total of 4 tablets [recommended dose] these women are taking 5-12 
tablets per day).  Per the 12-Day Safety Update Report, no ADRs have been reported 
between February 1, 2012 and September 1, 2012 in this study.  In a 2001 publication, 
Atanackovic et al. reports that, “Despite a 2-fold greater mean maximal dose of 
Diclectin, women receiving the supradose did not report more prevalent adverse effects 
of Diclectin.  In the supradose group, 32% (31/97) reported sleepiness, tiredness and/or 
drowsiness compared with 35% (42/122) among the standard dose recipients.”10  In 
addition, two pregnancies were diagnosed with major malformations (1 case each of 
anencephaly [terminated] and ventricular septal defect).  Both occurred in the standard 
dose group. 
 
Medical Officer’s Comments: 
 
Per the Aranackovic et al. (2001) publication, the finding of 2 cases of major 
malformations in the study population is consistent with rates of birth defects in the 
general population.  This reviewer concurs.  The background risk of major 

                                            
10  Aranackovic G. Navioz Y, Moretti ME, Koren G. The safety of higher than standard dose of 
doxylamine-pyridoxine (Diclectin) for nausea and vomiting of pregnancy. J Clin Pharmacol 2001;41:842-
845. 
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malformations for all pregnancies is approximately 1-3%.  This is the risk of having a 
child with a birth defect when no drugs or chemicals are taken during pregnancy. 
 
The primary objective of the second ongoing study (Study #1000007791) is to assess 
the effectiveness of pre-emptive Diclectin® treatment in women who have experienced 
severe NVP/hyperemesis gravidarum in their previous pregnancy, compared to women 
with a similar previous experience not receiving such pre-emptive intervention.  No 
serious or non-serious AEs were reported to Duchesnay Inc. between February 1 2012 
and September 1, 2012 for this study. 
 
The adverse events reported for Diclectin® (10 mg doxylamine and 10 mg pyridoxine) 
approved in Canada since 1983 are discussed in Section 8 Postmarketing Experience 
of this review. 

7.4.2 Laboratory Findings 

Safety laboratory assessments included hematology, serum chemistry, and urinalysis 
were performed in Study DIC-301.  See Table 3 of this review. 
 
For each visit, the number of subjects with clinically significant assessments was 
summarized, and changes from baseline were assessed using shift tables including the 
following categories:  
 
 1. Shift: no change = (No → No, Yes → Yes);  
 2. Worsening = (No → Yes);  
 3. Improvement = (Yes → No)  
 
In the 4 Phase 1 studies overall, the majority of post-dose results were within normal 
limits.  The exceptions are listed below: 
 
● Subject No. 12 in Study 02163 had a post-study hemoglobin of 109 g/L (normal 

range 120-160 g/L).  This subject was lost to follow-up.  A repeat test was not 
performed. 

● Subject No.16 in Study 02163 had a post-study hemoglobin of 109 g/L.  A repeat 
test performed 24 days later was 110 g/L.  A repeat urinalysis yielded normal results. 

● Subject No. 17 in Study 02191 had a post-study hemoglobin of 107 g/L.  A repeat 
hemoglobin 36 days later was 120 g/L). 

● Subject No. 22 in Study 70294 had a post-study hemoglobin of 109 g/L with a repeat 
of 106 g/L.  She was referred to her family physician for follow-up.  Each subject had 
approximately 446 mL of blood collected during Study 70294.  No additional 
information is provided for this subject. 

   
In Phase 3 Study DIC-301, there were no overall noteworthy differences between 
treatment groups in the shift from baseline during dosing for any of the blood chemistry 
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Medical Officer’s Comments: 
 
See the Clinical Pharmacology Review for a discussion of drug-drug interactions for 
doxylamine and pyridoxine validated by the published literature.  See the Clinical 
Pharmacology Review for recommendations for drug-drug interaction inclusions in 
Diclegis labeling. 

7.6 Additional Safety Evaluations 

As previously noted in this review, Bendectin® has been the subject of many 
epidemiologic studies (case-control and cohort) and FDA reviews intended to determine 
whether or not Bendectin® is associated with teratogenicity.  Overall, a review of the 
results of these studies leads to the conclusion that the existing data do not 
demonstrate an association between Bendectin® use and birth defects.   
 
Per the Agency’s Review of Bendectin® dated April 18, 1977: 
 
 “A search of the DIVISION files for Bendectin shows Medical Officer’s Review 

(7/9/68) wherein all defects reported between 1957 and 1968 are tabulated.  A total 
of 39 birth defects are reported.  Five of these are phocomelia.  It was concluded 
that Bendectin was a “safe drug”.” 

 
 “No publications were found that proved Bendectin to be the cause of congenital 

malformations.  In summary, no scientific evidence has been found that Bendectin 
may cause birth defects.”  
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Medical Officer’s Comments: 
 
See Subsection 7.6.2 Human Reproduction and Pregnancy Data for a brief discussion 
of the published literature.   
 
On August 9, 1999, FDA made a determination that Bendectin® was indeed “not 
withdrawn from sale for reasons of safety and effectiveness”.  Per the August 9, 1999 
Federal Register Notice: 
 
“The agency’s review of the withdrawal of Bendectin from the market has considered 
the sponsor’s explanation of the basis for the withdrawal of the product in 1983 and 
information available to the agency regarding safety and effectiveness concerns for 
Bendectin.  As noted previously, the sponsor has consistently maintained that it 
withdrew Bendectin from the market for reasons other the safety and effectiveness.  
The agency has reviewed information submitted with the petitions, published studies, 
U.S. and foreign adverse event reports, and FDA records.  The current evidence 
supports the conclusion that Bendectin was not withdrawn from the market for reasons 
of safety or effectiveness.” 

7.6.1 Human Carcinogenicity 

The Pharmacology/Toxicology reviewer has included the following information in 
Diclegis labeling: “Two-year carcinogenicity studies in rats and mice have been 
conducted with doxylamine succinate.  The results were of questionable significance in 
humans, and doxylamine succinate is not likely to have human carcinogenic potential.” 

7.6.2 Human Reproduction and Pregnancy Data 

The Applicant provides two separate meta-analyses in the application in support of the 
safety of the combination of 10 mg doxylamine and 10 mg pyridoxine, with or without 10 
mg dicyclomine HCl, given during the first trimester of pregnancy.  McKeigue et al. 
(1994) conducted a meta-analysis of 16 cohort and 11 case-control studies published 
between 1963 and 1991.  No increased risk for malformations was found in first 
trimester exposures to doxylamine and pyridoxine, with or without dicyclomine 
hydrochloride.12  
 
 A second meta-analysis, conducted by Einarson et al. (1988) incorporated 12 cohort 
and 5 case control studies published between 1963 and 1985.  No statistically 
significant relationships were found between first trimester use of the combination 
doxylamine and pyridoxine, with or without dicyclomine HCl, and fetal abnormalities.13 
                                            
12 McKeigue PM et al. Bendectin and birth defects: I. A meta-analysis of the epidemiologic studies. 
Teratology. 1994;50:27-37. 
13 Einarson TR et al. A method for meta-analysis of epidemiological studies. Drug Intell Clin Pharm. 
1988; 22:8130824. 
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In addition, other published literature that report on the human reproductive and 
teratogenic effects of Bendectin® was available for review in the application.  Brent 
(1995), in a publication which addresses the Bendectin® litigation ongoing at that time, 
reviewed the published literature including epidemiologic studies, animal studies, in vitro 
studies, basic science articles, review articles, meta-analyses, and case reports.  His 
publication presents analyses of epidemiologic studies, secular trend analysis, animal 
studies, dose-response relationships, and biologic plausibility.  The publication 
concludes that “therapeutic use of Bendectin has no measurable teratogenic effect.”14 

7.6.3 Pediatrics and Assessment of Effects on Growth 

Per the application, The Motherisk Program at the Hospital for Sick Children has 
completed the first phase of a prospective observational blinded cohort study with 
control groups to assess the effect of in utero exposure to the recommended dose (up 
to 4 tablets a day) of Diclectin® on child neurodevelopment and to study the dose 
response effects of exposure in utero to recommended doses in regard to 
neurobehavioral performance of the exposed child.  A total of 121 female subjects were 
included into phase 1 of the study after being recruited via the Motherisk NVP Helpline 
or Motherisk Home Line.  Women and their children constituted the study and 
comparison groups in this project.  Subjects were not assigned to treatment groups, but 
were asked to participate in the study and included in the study or comparison groups 
based on the NVP treatment prescribed by their physician.  No serious adverse drug 
reactions were reported during the study.  The study concludes that Diclectin® does not 
adversely affect fetal central nervous system (CNS) development.15  Phase 2 of this 
study is currently ongoing to assess the effect of higher than standard (supra-
therapeutic) doses of Diclectin® on child neurodevelopment. 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

One fatal case of overdose of doxylamine alone is reported in the 120-Day Safety 
Update Report dated .  A 13 month old girl with no previous history of 
disease was prescribed an OTC drug (Sedaplus® Saft) containing 250 mg 
doxylamine/100 mL by her private doctor for teething problems.  She was found lifeless 
the day after receiving 3.5 ml of the OTC product.  An autopsy reported “aspiration of 
stomach contents” to be the cause of death. 
 
Per the application, other fatalities have been reported from doxylamine overdose.  
These overdose cases are characterized by coma, grand mal seizure and 
cardiorespiratory arrest.  In particular, children appear to be at high risk for 
                                            
14 Brent RL. Bendectin: review of the medical literature of a comprehensively studied human 
nonteratogen and the most prevalent tortogen-litigen. Reprod Toxical. 1995 Jul-Aug:9(4):337-334. 
15 Nulman I et al. Long-term Neurodevelopment of Children Exposed to Maternal Nausea and Vomiting 
of Pregnancy and Diclectin. J Pediatr. 2009. 
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T he Applicant provides the following information taken from an FDA statement on 
Bendectin®.  There is no date stamp on the document, however (this reviewer 
estimates 1976/1977):  
 
 “During the approximately 20 years that Bendectin has been marketed, an estimated 

 pregnant women worldwide have received the drug or about  per 
year.  Since the U.S. distribution represents about  of the total, an estimated 

 U.S. women receive the drug annually based upon recent distribution 
figures.”  “If one utilizes an average U.S. figure of  pregnant women, then the 
over the 20 years of marketing,  pregnant women have received the drug in 
the U.S.”  

 
 “The FDA has in its file 86 cases of birth defects; the manufacturer has 130 cases 

(including the 86 cases in FDA files). This discrepancy is apparently due to literature 
reports which are coded into the manufacturer’s files but not the FDA’s.  Many of the 
cases are from foreign countries.  The defects range from the minor (e.g., bifid 
thumb, missing digits) to the moderate (e.g., cleft palate, club foot) to the more 
severe (e.g., limb reduction, major internal organ abnormalities, absent brain).”  

 
 “Because of the extensive use of Bendectin during pregnancy, FDA has monitored 

closely the reports of birth defects, and has reviewed the published literature on 
controlled epidemiological studies of birth defects to determine whether Bendectin 
might be associated with an increased risk for such defects.  There is no evidence of 
any risk due to Bendectin.  In addition, Bendectin, its doxylamine component, and 
doxylamine plus pyridoxine components have been the subject of a large number of 
reproductive studies in rats and rabbits at doses as high as approximately 100 times 
the maximum human dose.  There has been no evidence in these animal studies 
that Bendectin or its components cause birth defects.” 

 
 “In conclusion, it is not possible to state unequivocally that any drug is free of any 

possible risk either to a patient who receives the drug or to a child born of a mother 
who received the drug.  The data on Bendectin are quite reassuring, however.  If 
Bendectin is associated with any risk to an unborn child, the risk is so small that it 
cannot be detected by the large scale studies performed by Heinonen and 
associates; Milkovich and van der Berg; and Oakley.” 

 
Postmarketing Experience with Diclectin® (10 mg Doxylamine Succinate/10 mg 
Pyridoxine Hydrochloride) Delayed Release Tablets: 
 
Diclectin® (10 mg doxylamine and 10 mg pyridoxine) tablets have been marketed in 
Canada since 1975 and specifically by Duchesnay since 1983.  The Applicant provides 
6 Diclectin® PSURs in the application that cover the period 1983 to January 31, 2012.  
Post-marketing safety data for Diclectin® for the period February 1, 2012 to September 
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1, 2012 is included in the 120-Day Safety Update Report (see Subsection 7.4.1 
Common Adverse Events).   
 
Based on the information available in the 6 PSURs, Diclectin® has been used by over 
an estimated  women in Canada.  Summaries of the adverse events 
reported during the postmarketing period from 1983 to January 31, 2012 are listed 
alphabetically below: 
 
 “Cardiac disorders: dyspnea, palpitation, tachycardia 
 Congenital, familial and genetic disorders: congenital anomalies*, tooth hypoplasia* 
 Ear and labyrinth disorders: ear discomfort, vertigo 
 Eye disorders: mydriasis, photophobia, vision blurred, visual acuity reduced, visual 
 brightness 
 Gastrointestinal disorders: abdominal distension, abdominal pain, constipation, 

diarrhea, flatulence, hematemesis, nausea, tongue discoloration, vomiting 
 General disorders and administration site conditions: chest discomfort, death, 
 developmental delay*, discomfort, drug withdrawal syndrome, drug withdrawal 
 syndrome neonatal*, fatigue, feeling abnormal, foaming at mouth, irritability†, 

malaise, edema peripheral, pain 
 Infections and infestations: tonsillitis streptococcal 
 Immune system disorders: hypersensitivity 
 Injury, poisoning and procedural complications: overdose 
 Investigations: brachial pulse decreased, weight loss 
 Metabolism and nutrition disorders: hyperglycaemia, hypokalaemia 
 Musculoskeletal and connective tissue disorders: musculoskeletal pain, pain in 

extremity 
 Nervous system disorders: convulsions*, dizziness, headache, hypoesthesia, 
 hypersomnia*, loss of consciousness, migraines, paresthesia, psychomotor 

hyperactivity, somnolence 
 Pregnancy, puerperium and perinatal conditions: abortion spontaneous, fetal 

distress syndrome*, fetal hypokinesia*, intra-uterine death*, jaundice neonatal*, 
premature baby*, premature labour, uterine contractions during pregnancy 

 Psychiatric disorders: anxiety, attention deficit/hyperactivity disorder*, depression, 
 disorientation, impatience, insomnia, mood swings, nightmares 
 Renal and urinary disorders: dysuria, renal cyst*, urinary retention 
 Reproductive system and breast disorders: vaginal hemorrhage 
 Respiratory, thoracic and mediastinal disorders: hypoxia 
 Skin and subcutaneous tissue disorders: angioedema, erythema multiforme, 
 hyperhidrosis, pruritus, rash, rash maculo-papular, skin discoloration 
 Social circumstances: mental disability* 
 Vascular disorders: hypotension, peripheral coldness 
 
 *with respect to fetus/child 
 †with respect to woman and child 
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Post-marketing safety data for Diclectin® for the period February 1, 2012 to September 
1, 2012 is included in the 120-Day Safety Update Report.  During this reporting period, 
18 spontaneous case reports (individuals) representing a total of 38 adverse drug 
reactions (ADRs) were collected by Duchesnay.  Among the 18 case reports collected 
during this reference period, 2 were classified as serious and unexpected and the 
remaining 16 were non-serious cases (4 unexpected and 11 expected ADRs).  Both of 
the reported serious cases involved drug ineffectiveness.  The non-serious cases 
involved continued nausea and/or vomiting, seeing whole tablets in vomitus (2 cases), 
and increasing daily tablet intake to 7 tablets for relief (2 cases). 
 
The 6 PSURs submitted in the application were reviewed in their entirety.  Of special 
interest to this reviewer are the reported cases in the following System Organ Class 
(SOC) of: 1) Congenital, Familial and Genetic Disorders, and 2) Pregnancy, Puerperium 
and Perinatal Conditions.  In the 6 PSURs reviewed, a total of 15 cases occurred under 
the SOC of Congenital, Familial and Genetic Disorders, and a total of 8 cases occurred 
under the SOC Pregnancy, Puerperium and Perinatal Conditions. 
 
The Diclectin® PSUR #4, which covers the reporting period February 1, 2009 to 
January 31, 2010, provides a cumulative summary of the SAEs for these two above 
mentioned SOCs for the period 1983 to January 31, 2010.  The cumulative unexpected 
SAEs, shown below, are from spontaneous notifications to Duchesnay and Canada 
Vigilance (regulatory authority), and from the literature: 
 
MedDRA Preferred 
Terms, Version 13.0 

Duchesnay Inc. Canada Vigilance Literature 

SOC: Congenital, Familial, and Genetic Disorders (Total=12) 
Anencephaly 0 0 1 
Congenital anomaly 0 1 0 
Congenital brain 
damage 

 
0 

 
1 

 
0 

Congenital foot 
malformation 

 
0 

 
1 

 
0 

Congenital hand 
malformation 

 
0 

 
1 

 
0 

Congenital joint 
malformation 

 
0 

 
1 

 
0 

Congenital 
osteodystrophy 

 
0 

 
1 

 
0 

Dysmorphism 0 1 0 
Phalangeal agenesis 0 1 0 
Polydactily 0 1 0 
Tooth hypoplasia 0 1 0 
Ventricular septal defect 0 0 1 

SOC: Pregnancy, Puerperium and Perinatal Conditions (Total=6) 
Abortion spontaneous 0 1 0 
Intrauterine death 2 1 0 
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Jaundice neonatal 0 1 0 
Premature baby 0 1 0 
Source: Adapted from Diclectin® PSUR #4, Table 8, page 20. 
 
Per the Diclectin® PSUR #5, covering the period February 1, 2010 to January 31, 2011, 
“During the reference period, three (3) reports involving infants who had been exposed 
to Diclectin® in utero were received, one (1) of which was limb reduction defect as an 
event and death as an outcome, and the other two (2) which were associated with 
neonatal drug withdrawal syndrome.”  “There is no indication that doxylamine causes 
dependency.  At this time, there is insufficient data to establish this as a possible side 
effect to the newborn.”   
 
Medical Officer’s Comments: 
 
Case CV344766 of limb reduction defect was reported by a physician to Canada 
Vigilance.  According to the case details, in addition to Diclectin®, the patient used 
Cipralex® (escitalopram) and Tamiflu® (oseltamivir) all of unknown dosing, frequency of 
administration and therapy dates.  No further information is provided. 
 
The 2 cases of neonatal withdrawal syndrome include: 
 

1. “Case CV353262 (DUC2010-1129): male infant of 6 months who demonstrated 
irritability exposed to Diclectin® in utero.  The mother had taken Diclectin® (4 
tablets daily) for 7 months throughout her pregnancy.  Per the Applicant, “Based 
on the Diclectin® Product Monograph, Diclectin® is approved at a maximum 
dosage of four (4) tablets daily.  Diclectin® has been shown to be safe and 
effective and can be prescribed in any trimester of pregnancy.  Based on 
available safety data, there is no information to indicate that abuse or 
dependency occurs with the concentration of doxylamine succinate and 
pyridoxine HCL found in Diclectin®.  Although unlikely related given the duration 
of the effect, an association between the reported reactions and Diclectin® can 
not entirely be excluded.” 

2. “Case CV359013 reported by a healthcare professional to Canada Vigilance 
involved a mother-child report where the neonate developed drug withdrawal 
syndrome after being exposed to Diclectin® in utero.  “Co-suspect medications 
included Celexa, Clomid, Cyclobenzaprine, Imovane, Lidocaine, Naloxone, 
Oxycontin and Tramacet.  The strengths, administration frequencies and duration 
of treatment with these products were unspecified except for Oxycontin which 
was 30 mg q.d.  The outcome for this case was unknown.” 

 
This reviewer concurs that insufficient information is provided to establish causality in 
these reported cases. 
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In PSUR #5, the cumulative total number under the SOC: Congenital, Familial and 
Genetic Disorders increased to 13 (Total=13) with the addition of the 1 case discussed 
above.  One (1) case of fetal hypokinesia was added (Total=7) to the SOC: Pregnancy, 
Puerperium and Perinatal Conditions.   
 
In addition, the following case of interest is reported in the Diclectin® PSUR #5: “During 
the reference period, one (1) case (DUC2010-22) of exposure through breast milk was 
reported by a female customer.  According to the report, the customer’s nine (9) month 
old daughter experienced somnolence (sleeping six to eight hours at a time) after the 
nursing mother switched from one (1) Diclectin® tablet at night to two (2) tablets at 
night.  Prescribing Diclectin® for use during lactation is considered off-label.  As case 
reports of this kind are currently limited, no conclusions can be drawn at this time.  Such 
case reports will however continue to be closely monitored to determine possible effects 
on breastfeeding infants.” 
 
Medical Officer’s Comments: 
 
This reviewer concurs with the Applicant that doxylamine/pyridoxine exposure through 
breast milk should continue to be closely monitored to determine possible effects on 
breastfeeding infants. 
 
Per the Diclectin® PSUR #6 covering the period February 1, 2011 to January 31, 2012, 
“the Diclectin® manufactured and sold in Canada is not sourced to other countries with 
the exception of Barbados and Antigua from which no adverse events reports were 
received during the period.”   “During the current reporting period, the approximate 
number of patients who received Diclectin® was estimated from sales data as  
women.” 
 
In the Diclectin® PSUR #6, the cumulative total number under the SOC: Congenital, 
Familial and Genetic Disorders increased to 15 (Total=15) with the addition of 1 case of 
cerebral ventricle dilatation and 1 case of holoprosencephaly.  One (1) case of 
spontaneous abortion was added (Total=8) to the SOC: Pregnancy, Puerperium and 
Perinatal Conditions.                                                      
 
Medical officer’s Comments: 
 
Overall, there has been vast clinical experience using the combination of doxylamine 
and pyridoxine, with or without dicyclomine hydrochloride, in pregnant women.  The 
background baseline risk of major malformations for all pregnancies is approximately 1 
to 3%.  This is the background risk of having a child with a birth defect when no drugs or 
chemicals are taken during pregnancy.  This underlying risk may be increased due to 
maternal age, medical or family history, or exposures to certain drugs, chemicals or 
levels of radiation known to cause birth defects.  
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In 1979, the FDA developed a system for rating drug safety in pregnancy to provide 
therapeutic guidance.  The FDA rating system was acknowledged to have important 
limitation, and in 2008 the FDA removed the A to X rating categories.  Currently, 
however, the A to X rating categories are appearing in product labeling.  The FDA 
categories for drugs and medications are: 
 
“Category A: Studies in pregnant women have not shown an increased risk for fetal 
abnormalities if administered during the first (second, third, or all) trimester(s) of 
pregnancy, and the possibility of fetal harm appears remote.  Fewer than 1 percent of all 
medications are in this category.  Examples include levothyroxine, potassium 
supplementation, and prenatal vitamins, when taken at recommended doses.”  
 
“Category B: Animal reproductive studies have been performed and have revealed no 
evidence of impaired fertility or harm to the fetus.  Prescribing information should 
specify kind of animal and how dose compares with human dose.  

or 
Animal studies have shown an adverse effect, but adequate and well-controlled studies 
in pregnant women have failed to demonstrate a risk to the fetus during the first 
trimester of pregnancy, and there is no evidence of risk in later trimesters.  Examples 
include many antibiotics, such as penicillins, macrolides, and most cephalosporins.” 
 
“Category C: Animal reproduction studies have shown that this medication is 
teratogenic (or embryocidal or has other adverse effect), and there are no adequate and 
well-controlled studies in pregnant women.  Prescribing information should specify kind 
of animal and how dose compares with human dose. 

or 
There are no animal reproduction studies and no adequate and well-controlled studies 
in humans. 
 
Approximately two thirds of all medications are in this category.  It contains medications 
commonly used to treat potentially life-threatening medical conditions, such as albuterol 
for asthma, zidovudine and lamivudine for human immunodeficiency viral infection, and 
many antihypertensives, including β-blockers and calcium-channel blockers.” 
 
“Category D: This medication can cause fetal harm when administered to a pregnant 
woman.  If this drug is used during pregnancy or if a woman becomes pregnant while 
taking this medication, she should be apprised of the potential hazard to the fetus. 
 
This category also contains medications used to treat potentially life-threatening medical 
conditions, for example: systemic corticosteroids, azathioprine, phenytoin, 
carbamazepine, valproic acid, and lithium.” 
 
“Category X: This medication is contraindicated in women who are or may become 
pregnant.  It may cause fetal harm.  If this drug is used during pregnancy or id a woman 
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becomes pregnant while taking this medication, she should be apprised of the potential 
harm to the fetus. 
 
There are a few medications in this category that have never been shown to cause fetal 
harm but should be avoided nonetheless such as the rubella vaccine.” 
 
Overall, the postmarketing experience since 1983 with Diclectin® 10 mg doxylamine 
and 10 mg pyridoxine) and the published literature shows that the combination of 10 mg 
doxylamine and 10 mg pyridoxine use in early pregnancy to treat NVP does not 
increase a woman’s baseline risk of having a child with a major malformation.  
 
 

9 Appendices 
 

9.1 Literature Review/References 

The application includes a large amount of scientific literature related to the combination 
of doxylamine and pyridoxine, with and without dicyclomine HCL.  This reviewer did not 
find a need to conduct an extensive search of additional literature, except where specific 
articles referenced an associated publication that was of particular interest. 

9.2 Labeling Recommendations 

This reviewer recommends the approval of Diclegis for the treatment of nausea and 
vomiting of pregnancy in patients who do not respond to conservative management 
once the DRUP final agreed upon labeling with the Applicant has been approved by the 
Division of Medical Policy (DMPP), the Office of Prescription Drug Promotion, (OPDP), 
the Division of Consumer Drug Promotion (DCPD), and formatting deficiencies have 
been corrected. 

9.3 Advisory Committee Meeting 

No advisory committee was needed or conducted for NDA 21876. 
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